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INSIDE THE NEW 



ROCK AND ROLL MAGIC 

Stunning Special Effects On Stage 

GREAT PLANE DRAIN* 

How We're Losing The ' * 

Lead in Aero Design 



THE $30,000 SHOTGUN 

What ft Does, How It's Made, 
Why it Costs So Much 

■lllllllllin '06 SPORT BOATS 
|l | Fun And Affordable '* 



CMEVy vL FORD 
Corvette mid-engine GTF 
and Mustang Probe t 
&S©-hp Turku Four 





...Ford’s toug h 4-wheelers. 



{Its our middle namef) 



Ford introduces 
Ranger SuperCab- It gives 
you over 22 cu. ft. of 
space behind the front 
seat. Or. add optional 
center- feeing jump seats 
for seating up to five. 




Sporty Ranger 5TX 

The 4x4 with every- 
thing on it. ..to go! The 
exuberant Ranger STX 
has over a dozen extra 
features, from unique 
paint to bucket seats, at 
a special package price, 
STX won the Ufesl. now 
it's offered nationwide. 

Hew 2.9L V-6 Power 

The STX boasts 
Ranger's new bigger, 
more powerful 2 9L V-6. 
Electronically fuel 
injected, it hands 
you the reins to 140 
horses* (Ranger 
standard trim mod- 
els also offer 2.3L 
EFI Four,) 

New “Touch-Drive" 
System. 

Presto! just touch 
a button in the overhead 
console to shift from 
2WD to 4WD high at any 
speed . Shift back to 
2WD the same way, 
Fords new ‘Touch -Drive" 
is that simple! 

(Manual locking mm 

hubs are still stan- 
dard for you tradi* 
tional off- readers.) 



FordBrottcoH 

This tough number 
shares most of Ranger s 
good news. Like slick 
Touch Drive. Ford's 
remarkable new option 
brings push-button ease 
to 4-wheeling. You never 
have to wrestle a reluc- 
tant 2WD/4WD shift 
lever. You always 
have the assurance 
of 4-wheel drive 
high instantly . 

New 

Powerhouse V-6. 

Bronco II has the 
dash and drive of 
Ford's new fuel-injected 
2.9L V-6. Its the one for 
power. For bashing 
through the brush with 
tighter turns than S-10 
Blazer or jeep Q’s. 

And for turning heads in 
town, too, 

Eddie Bauer Broncos, 

Both Bronco II and 
Bronco are offered in lux- 
urious Eddie Bauer 

editions. They 
feature unique 
paint and spe- 
cial trim. High- 
styled interiors 
with Captains 
Chairs. Plus Eddie 
Bauer tote and 
garment bags. And 
Ford's Extended 
Maintenance and Lim- 
ited Warranty coverage. 
Ask to see this warranty 
when you visit your 
dealer. 





Ford Bronco 

Bronco's a winner,., 
the strapping 4-wheeler 
that outsells every other 
full-size sport utility** 

Bronco starts with 
Ford’s husky 4.9L Six, 
standard. And you go up 
from there, with the 5.QL 
V-8 with multiport elec- 
tronic fuel injection - and 
185 surging horsepower* 
Or Ford’s 
5.8L High 
Out- 
put 
V-8 
with 
4-barrel 
carb. 

Nothing 
in its class can match 
Bronco for power’ 

Unique 

Suspension. 

Of all the big 
4-wheeiers, only Bronco 
has independent front 
suspension. To smooth 
your on-road ride. And to 
help keep wheels glued 
to the ground for max- 
imum traction off the road 
Your choice: manual front 
hubs or optional auto- 
matic front locking hubs, 

Tow almost 4 lost! 

The strong, power- 
ful Ford Bronco can be 
equipped to tow 7,900 
lbs. That’s nearly a ton 
more than competitors- 
giving Bronco extra value 
and versatility nobody 
else offers! 



WEST.mni.T 




AMERICAN TRUCKS 



Fordl^Sertei 

They're too tough to 
top: Americas best sellers 
8 years straight, f 

This year, Ford 4x4 s 
pour on the power. With 
the biggest standard Six. 
plus the most powerful 
lineup oTV-8 ‘s-big as 7. 5L 
and 245 horsepowe r. * 
They re the only big 
4x4 's with independent 
front suspension (Mono- 
Beam on F-350). The only 
ones with your pick of 
three cab sizes. 

With Ford's rugged 
4-wheelers, even the 
choice is tough! 

Best-Built 
American Truck*. 

At Ford, Quality is 
job 1. A 1985 survey 
established that Ford 
makes the best-built 
American trucks. This is 
based on an average of 
problems reported by 
owners in the prior six 
months on 1981-1984 
models designed and 
built in theUS, 

Lifetime Service 
Guarantee. 

Participating Ford 
Dealers stand behind 
their work, in writing, 
with a free Lifetime Ser- 
vice Guarantee for as long 
as you own your Ford car 
or light truck. Ask to see 
this guarantee when you 
visit your participating 
Ford Dealer. 

Buckle np- together 
m can save lives. 

+ Hdcm power bawd on 5AE Standard 
California. 

* F Based ™ llJe.S model y*Oi 
ftttrvddtfurert retail 

ddiWria£ th£tXighjLJy( 
tBawdon l970ihrotJs3h|uhY 
model year ittartu&iiufftri 
repofted retail deltvenes 
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“Work out. 
Run. 
Sweat. 
Shower. 

And Speed Stick protection 
to help keep me dry. 

dpS) That's how I give 

my career 
f JU X an extra edge” 
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60 Is This The Next Corvette? 

91 Technology Of Speed 

There's more to going fast than standing on the gas, 

94 Six Mechanics, No Waiting 

Racing mechanics can rebuild an engine in an hour 

147 Sa turday M ec hanic 



Here's howto diagnose Ford s EEC- IV system. 



102 Ail Decked Out 

These 86 sport boats are fun and affordable 

1 04 What's New On The Transom 

New systems feature safety, durability, performance. 

HOME AMP YARD 
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112 Striking Pay Dirt 



Stock your toofshed with these 30 gardening tools 
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We show how you can carpet a stairway. 

SHOP AND TOOL! 



Our woodworking section has projects for everyone. 

OUTDOORS 



106 Barrels Of Money 

You’ll find beauty, quality, tradition in these shotguns. 

ELECTRONICS 



Behind the scenes, it's electronics, mechanics and fire. 



1 09 Let Yo u r Fin ge n D o Th e Wa Ik in g 



Infrared lets you control electronics from your chair 

1 1 0 There s Musk In The Air 

It's a first: wireless sound for passenger planes. 

AVIATION 
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Show 

I car* 



86 Ford gn Air Ba id 



Is foreign competition downing U 5. plane safes? 



1 45 Why The F 20 Isn't Selling 
Fts the plane nobody wants. 
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frvcar video takes you 
around the racetrack, 

TECHNOLOGY 
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24 Audio 
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46 E lectronics 



Here's the latest 
from the worlds 
of military tech- 
nology, lasers, 
aviation, marine 
biofogy, electronics, 
astronomy, space, 
aeronautics, mari- 
time technology 
and more. 
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Letters 




A project of patience 




flD-200 auiaeyciet s motorcycle-based vehicle, h a z-p lace tandem. 

B efore starting construction^ it look me a year to gather alt 
the parts needed for my autocycle (see BD-200: It Almost 
Flies, page 148, Feb, n 82), And then ft took two years to build it 
In my garage at home. The hardest job was getting the 
aluminum pipe for the main frame, I found it at a hoat- building 
yard in Vancouver. In Edmonton, Alberta. 1 found a place that 
used my forms to pull the Plexiglas windshield and canopy- The 
motorcycle parts are from a Suzuki 400. My autocyde may be 
displayed at Expo "86 in Vancouver. I've enjoyed PM for a long 
time and have built many of your projects, including the heavy- 
duty workbench that ! do all my work on. 

GEKKY V, MARtCLE 
KAMLOO! J Su fl.C. CANADA 

Th& BD'%QQ that reader Marie Ic built was the brain child of 
aircraft designer Jim Rt'de, founder of Bede Design (1215 
Crawford Rd ,, Lakewood, OH 54^07), and wax made using 
Bede's plans. Since it nvs not a kit with a H parf* included , 
construction was a chat tenge — and the result is beautiful! 




A had rap 

In your article Fear Of Fly- 
ing on page 104 (Dec. -85.3 
there is a photo of a Pacific 
Southwest Airlines 727 going 
down in flames "after being 




Airliner ran Into small plane be- 
t Qt* 7B erwh Over San Diego. 



hit by a small planed accord- 
ing to Lhe caption. A small 
plane did not hit the airliner. 
The airliner overtook and 
crashed into lhe small plane, 
EDWARD kOSSIT 
ULYMRCA, WA 

The National Transporta- 
tion Safety Board concluded 
that the airliner ran into the 
small plane, which was flying 
where it was, supposed to. 
following proper procedures 
and air traffic control instruc- 
tions. NTSB determined that 
the probable cause of the acci- 
dent was failure 1 of Lhe flight 
crew of flight 182 to follow 



pamper procedures. 

Too often, we in 
general aviation find 
small aircraft h lamed 
for accidents not of 
their doing. In fact, 
general aviation safe- 
ty ha^ been improve 
log steadily for the 
last 10 years. 

F,HMUNP pinto 

SR. VICE PRESIDENT. 

COMMUNICATIONS 
AIRCRAFT OWNERS 
& PILOTS ASSN. 

FREDERICK, MU 

We appreciate the re- 
sponse of the many readers 
who called and wrote PM 
regard i ug the actual xe- 
gnencc of events in the sky 
over St m Diego on Sept 25, 
197H. 

Wills, the man 

l enjoyed Accessories: A 
Century Of Progress in you r 
Dec. ’85 issue fpa ge 4G). How- 
ever, F would like to correct 
one small error 1 noticed. You 
mentioned that the first &uto- 
motive backup light was in- 
vented by a man named Wills 
Sainte Claire, Actually, this 
was the name of the remark- 
able car that C.H. Wills de- 
signed and named after him- 
self and the Saint Clair River 
where bin factory waa located 
in Marysville, Michigan. Be- 
sides the first backup light, 
the Wills Sainte Claire boast- 
ed such features an a 65-hp 
overhead-valve and over- 
bead-cam V8, and an engine 
fan that automatically de- 
clutched at speeds over 40 
mph (all this in 1921). Wills 
was an associate of Henry 
Ford and one of the chief 
designers of the Model T (pri- 
marily engine and transmis- 
sion}. He also designed the 
“Ford” script that's still used 
as the company’s logotype. 
Wills left Ford in 1919. He 
wanted to make, in his words, 
a ear that was H 10 years ahead 
of its time."’ The Wills Salute 
Claire was also one of the first 
ears (in 1934) to have 4- wheel 
hydraulic brakes and low- 
pressure balloon tires. 

KAY WOUEHUUSE 
TAMARAC, FL 

Tribal wrongs 

tinder the photo of Lhe new' 



New Jeep pickup fcs Comanche, 
not to be mistaken as Cherokee. 

AMC Jeep Comanche in your 
Detroit section (page 92, 
Oct. '85 1 you mistakenly refer 
to it as a Cherokee pickup, 
RICHARD FASCHKE 
SOUTHFIELD,, Ml 

We hope we didn't ruffle 
too many feathers with that 
slip , and that readers rc.ai- 
i^ed from the accompanying 
story that the photo Rtrs, rtt- 
of the new Jeep . 

Skiing for credit 

My son was looking for a pro- 
ject for his ninth-grade wood- 
working class. His grandfa 
ther suggested that he build a 
pair of trick water skis; the 
plans for which were in the 
August 1962 issue of PM that 
his grandfather had saved 
(How To Make Turn- Around 
Skis, page 124). Seems some 
things like Pdh.-lar Mech- 
anic^ never go out of style. 

ROBERT HARRIS 
ROCHESTER, NY 

Old PM issues nei'er die, 
they just get shopworn, PM 




Water skits that Robert Harris's 
H*n matfe are from a '42 issue. 
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Small Wonder 



It s here, pocket-size radar protection. 



Ima^ini' j jeuperhly irahcxf eta'ironic 
instrument, powerful enough to 
protect against traffic radar miniatur- 
ized enough to slide into a shin pocket, 
beautiful enough to™ an inter- 
national design award. 

Small means 

nearly-m visible protection 

That could only be ROSSPORT 
It has exactly what the discerning 
driver needs, superheieixxlyrte 
pedomiurKf in a package the size 
of j cassette tape*. 

ITils miniaturization Is possible 
only with SMDs (Surtkee Mounted 
iXvices ), micro dectronics common 
in satellites but unprecedented in 
radar detectors. It's nn surprise that 
such a superlative design should he 
greeted by superlatives from the 
experts. 

""In a word, the Passport is a 
winner, 1 ' said Car arid Driii* 

The experts report ext diem 
p.domuiiK'e. Simply switch RWiPORT 
on and adjust the volume knob 
Tpon radar romact, the alert lamp 
glows and the sm.ible-pulse audio 



Small means 

the size of a cassette tape 

begins ;i slow warning "beep'' for X 
band radar, 'hfap 11 for K band. Simul- 
taneously' a bar graph of I Icwlen- 
Packard LEDs shows radar proximity . 

As you get closer the pulse 
quickens and the bar graph lengthens. 
She Jtckl you want to d etc at the audible 
warning during :l king radar eh 
counter, :i special switch provides 
silence, yet Leavers PASNIOKT Jully 
armed for tlie next encounter A 
photocell adjusLs alert lamp bright 
ness to the light level in your car 
PASSPORT was designed for your pro- 
tection and your convenience, 
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PASSEX>RT comes with a Leather 
case and travels like a pro, in your 
bnelCEise or in your |Kxkei - to the 
jfjb lor tops in the company car. on 
airplanes tor use in far-away rentals. 
Just install on dashtop or visor; then 
pLug into the Lighter I^SSPOR I keeps 
such a low profile Le can be on duty 
without anyone nottcing- 

Small means 

an easy fit in the briefcase 

One more R\SSTORT con- 
venience- call us direct It's loll free. 
Wc make LASSPORTl in olit i nv n 
factory and we ll be- happy so Linger 
any questions you may fane. II you 
deckle to buy, well ship your 
PASSIXWr within 24 hours by L'RS, 
and we'd pay the shipping. For an 
extra (6,00. Federal Express guaran- 
tees 4B hour delivery 

11' you're not satisfied within 30 
days, return PASSPORT We ll refund 
your purc hase and your return ship- 
ping costs. There axe nti hidden 
di urges. 

Isn't is time fora E^SiSJORT ol 
your own? 



$295 (OH res. add *16.23 tax) 

sliKkili hwher tnttnada 

1 3 BE 

© ] l iHS Ciiinnreiti Micnm-uve, lm 



Call Toll Free 800-54M608 

Cincinnati Miemwmv 
Depurtmeni lOO-CfeH-CH 
RADAR- RECEIVER One Mimjvmve Plaza. 

Cincinnati, Ohio 4$2§fr0IQO 







Batchelor (leftl and Witz coburg 
are The tar tomuttarUs. 



Oldham 



hat's Madonna, Bruct? Springsteen ant} Dire Sli-ait* cloing h\ PofVE AR 
Mechanics? Are we turning into Rttfihrg Jtfowc? Hardly, T hi* fact i£, 
yon can't goto a rock concert today without boiiig eon front ed with lefiding^Gdgfc 1 
cioctronies technology. And technology is nin- of the things t his magazine is all 
aboLit. With computers controlling laser lights, round mixing, smoke effects, 
explosions and m-eiy other facet of the show, il h * a wonder music is still pari of 
it. Of course, the music hn still the heart of rock and roll. Hut high-tech runs a 
dose second these days. Read all about it in this issue stalling on page®. . * . 
Mike hi! Emu also known as The Power Broker among Corvette co^Hosceuri. is 
one guy 1 really envy. Imagine mak- 
ing your living by buying and selling 
the 1 rrnttv r ft 1 It r nvuu 1 of the Cor- 
vette world. Nothing but the best 
tripmvor, big block and fi.u*] -injected 
cars for Kitain. His Corvette Enler- 
priros in Passaic Park, New Jersey, 
is probably t hi 1 largest ( lorvctl e bro- 
kerage in the country. Kitain's repu- 
tation among Corvette people also 
gives him access where other* aiv 
denied. If it weren't for Kit aim and 
hi* contacts in the inner sanctum of 
the world of Corvettes, we'd never 
have had our story on the 10® 

Corvette, which appears on page ft), 

We can't wait to drive one. „ . . 

When Outdoors KriiU»r Tim Cole 
came in an d said he wanted to do eifi 
article on $30*000 shotguns* I 
reached for the phone to order a rtraitjacket. Once I calmed down, ( 'rile 
convinced me that there was a fascinating story here. What makes one gun cost 
as much as some people pay for their home? Or as much as two cars? To get the 
answer I page Cole traveled to England to visit the premier gun makers of 
the world- Holland & Holland and James Purdey & Sons. Yes, there is such a 
thing as a SMhOQO shotgun* and people buy them. And while such a gum may be 
little more than a curiosity to you* Coles words about $30U shotguns may he 
more meaningful, if less fantasy like. . . . Hum many of you have asked, " l What 
kind of car should I buy? 1 " Probably all of you at one lime or another. We try to 

help you make an intelligent buying decision with our road tests anil other 

automotive articles in I'M, But what if you need still more help? Now you can 
call The Car Consultants. The Car Consultants aro a former Detroit Editor of 

this magazine, Cary Witzenburg, 
ami a former editor of Rtiad £ 
Track t Doan Batchelor. Both Wil- 
zenburg find Batchelor are truly car 
enthusiasts and car exports. For a 
modest fee, they 1 11 listen to your 
needs, desires and budget. The]} 
they’ll research the car market and 
make recommendations on what you 
should buy. For more information, 
contact The Car Consultants, DO 
Box \om t Woodland Hills, CA 
91365, Til next time. 
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Wise Buy 

When you match an outboard to your new boat, 
go value shopping not bargain hunting 



Your outboard is an important part of 
your boating investment, so be sure 
you get the best value. 

That means getting an outboard 
that's technically advanced, like a 
Johnson* to give you more important 
features now, better resale down 
the line. 

And it means not settling for 
anything less than an outboard that 
performs like a Johnson. Fast. 

Strong. Smooth. 

The outboard you choose should 
have a simple and precise otl- 
injecliun system, a rugged single- 




piece crankshaft you can count on, 
and full corrosion protection. Like a 
Johnson. 

And value means an outboard with 
a reputation for dependability, one 
that's backed by a nationwide 
network of servicing dealers with 
parts in slock when you need them. 
Ijke — you guessed it — Johnson. 

Truth is, you’re going to find that 
no other outboard comes dose to 
measuring up to Johnson value, And 
that's why, throughout the world, 
more boaters run Johnson outboards 
than any other brand. 




Ask about the optional OMC t + 2 ' 
Extended Protection PI an available 
from your Johnson dealer. For the 
name of your nearest Johnson dealer 
call 1-600-255-3550. 



t Johnson 

Number one fa the world 



C lyfle Ou ihoa rd Mm Aw Eorpafftlpn. Ail 



W3Tar 







Imports 



BY BILL HARTFORD 



Ultimate driving with BMW 



Student in S35I dodges pylons at Barber Driving School. 



I f a big Mack ever hits me 
from, behind, 1 hope I've 
adjusted my head restraint 
properly. Anti if \ hare to 
dodge a tjj-unk, I hope my 
ear's responsive enough to 
get me out of harm's way. 
BMW is one ear company 
that prides itself on building 
active and passive safety 
into its models. But that 
doesn’t mean we re off the 
hook. Even with built-in 
safety features, the respon- 
sibility to buckle up and ad- 
just head restraints is the 
driver's (in some BMWs, dis- 
playing the height of luxury, 
head restraints are power 
operated}* And only the 
driver can utilise a car's ac- 
tive safety potential — using 
a steering wheel and a couple 



of pedals. The best way to 
sharpen your use of these 
controls is with some g-w hi?. 
t niini ng — feeling g-furees 
w hide skidding, swerving 
and braking somewhat safe 
with an instructor at your 



Switch on new automatic se- 
lect! sport, economy or manual. 



Chris Hartford gets tips from 
rnstructCH-Teny Eaiwood before 
practicing sfcJd control In 32&e. 

side. The safe place for us 
was at the Lime Rock track, 
which is one of the locations 
where BMW is conducting 
an advanced driving school 
with former racer Skip Bar- 
ber and his first-class cadre 
of instructors, Jn the 1-day 
session, we unlearned bad 
habits and practiced control- 
ling skids, while quantum 



suspension, lights and aero- 
parts. 

the 538c is 



The L7 Is the super-luxury ver- 
sion or BMW’s 7151 4-dr. sedan. 

leaps in skill level were made 
by young drivers never 
versed in emergency bam 
dling in driver education. 
The best investment you can 
make in your future safety 
on the road is this 1-day 
course ($400). Even better is 
the 2-day program ($700). 
Enrollment is through local 
BMW dealers. There's also 
no harm, figures BMW. if 
you develop a keen apprecia- 
tion for its cars. 

BMW’s cats are easy to 
appreciate. All models now 
mount 6-cylinder engines 
and feature antilock braking. 
Best value are the 8-series 
cars— under $23,000. The 
entry-level 325 (2-door or A- 
door.) uses the 2.7-liter Six 
(121 hpl and includes as stan- 
dard just about anything 
you'd want: air; sunroof; 
sound system: power steer- 
ing. locks, window?, mir- 
rors. The 325e is a luxury 4- 
rkmr that gets leather seats, 
electric sunroof and cruise 
control The 225es, a sporty 
2-door, has special Seats, 



_ first diesel, 

the 52-ltd turbodiesel. In- 
troduced the middle of last 
year. It has an 1 1 -second 0 to 
60 and 106 mph top speed, 
BM W 's big luxury sedan is 
the 735i with its leather 
seats, wood trim, full power 
assists and 3. fitter Six, The 



Look out for the Legend 



Next month at Acura dealer- 
ships, Honda rolls out its 
most expensive car to date, 
the Legend , Honda Motor 
Co. makes it in Japan, but 
lest it be confused with those 
other “cheap" Hernias, the 
$18,060 Legend is bring 
marketed through a sepa- 
rate division. 

To set it apart farther, 
Honda insists that Acuta 
dealerships be at least a doz- 
en miles distant fmm dealers 



Sporty 375es. set up for the 
E-nthusiaSl, has firm suspension. 

L7 takes luxury to the nth 
power, including full leather 
interior. Airbag in the steer- 
ing wheel hub is standard, as 
is a new electronically con- 
trolled automatic transmis- 
sion (optional in 735i ( 5351 
and the G35CSi coupe). It has 
a ^position switch on the 
console for choice of S, E and 
1-2-3 modes. In E. shifts oc- 
cur at relatively low speeds 
for fuel economy. In S. or 
sport position, upshifts are 
at higher speed. In 1-2-3, you 
get fell manual control 



who sell Civics, Preludes 
and Accords. Honda is the 
first of the Japanese carmak- 
ers — Eh e rest are right be- 
hind — to take aim at the lux- 
ury market. The first 
victims may be the Europe- 
ans with cai^ that have 
eased over the $2Q r 0Q0 mark 
in recent years: BMW, Audi, 
Volvo, Saab. And since “Ja^> 
anese Mercedes" is a tag 
bung on Honda, even M-B 
cars are a target. PM 



Legend XI, 3000 pounds of luxury, has 16CWlp r 2,5-Hler V6, 



a 
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F irst Performance Cam and 
Lifters warranted for 
the life of your car or truck 



You read it right— lifetime* 
warranty! Crane Cams is proud 
to l>e the first major cam com- 
pany to put its warranty where 
its mouth is. If you buy any new 
Crane hydraulic omisliaft and 
matching hydrauJic lifters and if 
they ever \ \ res ve defective. well 
replace them— FREE— for as tong 
as you own your car. 



New kit includes 
Lifters, Lubt Ihrd- 
instrurtixms. 



Gzjh 



Chances are you'll NEVER 
need such d comprehensive war- 
rantj 1 . Obviously, we didn't get 
to be the world's largest perfr>r- 
m&nce cam company by giving 
away free cams, lint it you saw 
the Ltuality control steps that go 
ii3t<i every I’rujit* cam and valve 
Erion component, you'd realize 



why we re so confident about 
our cjunJity and (lepE'n(kshi)i[y . 

Crane Cams is an absolute 
powerhouse of technology. You 
sran s it in the winner s Circle 
of Actually every form of motor 
sports. You can see' if in the 
ultra high-tech computer- 
controlled manufacturing equip- 
ment we use. And youlfsee it 
for yourself wlieu you ox- 
fienonce the power, throttle 
response and outstanding 
reliability Lhal conies with genu- 
ine Crane engine components. 
Fact is, a periomianee cam arid 
lifters is the single most power- 
ful modification you can make in 
an erigine, and frankly, we make 
the best. If you're IcKsking for 
per formanye —without prr hi 
terns— wc invite you tn Lnke [he 
final step up to Crane. It's high 
performance that lasts a 
lifetime. 

* i>ur written liniiu^i lafc^tiirK* w;ir~ 
ramy for full xiecauls. 






HA/ME 



If we build It, you JtnOM' It \ right 



Grant products am avn-icablr: consumer diTEWi. QmraHhak part number U39CH tahowiik- 
Sl0i2.24. Edftere shown part number tt9277-3h— S9QJSS. Add S 3 tl-OO shippijig .pid hawItinjE- 
Send Ed Cram* Cams. Inc., 530 Frntress Btvtl., Da^'tema Beach, FL 32*114. 
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Photography 




BY STEPHEN A. BOOTH 



Sky-watching 



Bracket' Scope- by Splra- 
tor* Jets you track com- 
et through telescope 
le camera makes 
time exposure. 



I f Santa recently left 
camera equipment, 
^ binoculars or a ielescope 
by your hearth — take 
heart. There's still time to 



ern Hemisphere being beet 
of all But even as far north 
as 43° above the Equator 
(the latitude of New York) 
you'll be able to spot Halley 



snatch a last glimpse of Hat- 
ley's Comet before this once- 
m-a-lifetime (for most of us) 
phenomenon zooms beyond 
the sight of earth bound mor- 



in the predawn sky, slightly 
above the southern horizon. 
In fact, you'll see it juxta- 
posed near the Milky Way 
this month. 



t&ls. 

Last seen in May 1911, the 
peripatetic space-ham began 
its current theatrical run in 
November, then dipped be- 
hind the Run for a winter 
tan. The comet is expected 
to look marvelous when it 
makes Its return engage- 
ment this month — brighter 
than before, and wearing a 
longer train. 

You'll have "til mid-April 
to catch the act before it goes 
on another 75-year road tour 
to other parts of the uni- 
verse „ The farther south you 
are, the better— the South- 



To help you observe and 
photograph the comet bet- 
ter,, we've collected these 
tips from knowledgeable 
makers of camera and optical 
equipment. First, though, 
we'd like to make a sugges- 
tion of our own, 

A great deal nf hoopla at- 
tend? major astronomical 
events such as the return of 
Halley, But many other 
beautiful sights routinely 
shine in the night sky, 
though they rarely grab the 
quantity of limelight that a 
Halley does. After this trav- 
eler becomes a memory\ 



make the most of your equip- 
ment to observe and docu- 
ment the space dwellers that 
entertain us all the Lime. The 
hints provided here are 
timed for Halley- watch mg. 
but they apply equally well 
to other astrophotography 
opportunities. 

■ If your camera can take 
time exposures, it’s fine for 
shooting stars. To capture 
Hatley, keep the shutter 
open for 5 to 60 seconds > but 
be sure to use a cable release 
and sturdy trip-mi to mini- 
mize vibration. 

■ The camera's standard 50- 
mm lens will do fine. Focus 
at infinity, and open the ap- 
erture* to its widest (fastest.) 
setting. For special effects r 
experiment with wide-single 
and telephoto lenses, 

* For dramatic clo&eups, at- 
tach your camera tn a tele- 
scope, Adapters for this are 
available from photo special- 
ty stores. .lust remember— 
telescopes and telephoto 
lenses have high magnifica- 
tion but narrow angles of 
view. With a 50-mro lens {or 
lower) you'll grab more of 
the comet's tail, 
a Use films that give you 
the best combination of high 
speed and fine grain. AHA 
100(1 film (slide and print) is 
faster but grainier than ASA 
400, Try both, 

■ Pictures of the nighttime 
sky might appear a* under- 



or unexposed frames to your 
processing Jab. Give instruc- 
tions to print (or mount) aU 
your exposures. 

• Light (and heat waves) 
can obscure or distort your 
view of the heavens. Shoot 
away from city lights (and 
moonlight). Cold weather is 
preferable and perhaps un- 
avoidable, so take standard 
winter precautions. Keep 
the batteries warm, advance 
the film slowly to prevent 
static and tearing* don’t let 
condensation form in the 
camera. 

A final word on Halley: 
While you photograph the 
comet at long exposures, the 
Earth and stars continue on 
their courses. This means 
your picture will show other 
heavenly bodies hesid&s Hal- 
ley as streaking stars- 

Jf you like this effect, fine. 
But if you want a stilt, starry 
background for Halley to 
show off against, you'll have 
to track the comet with your 
camera. Spi rat one's Rrack- 
et/Scope enables you to do 
this. The attached; telescope 
lets you see and follow the 
comet while you're making 
the exposure— since an SLR 
camera's own viewfinder is 
closed when its shutter is 
open. The Bracket/Scope 
costs $100 with 3-way pan- 
hcad. $140 with gearud 
movement. Call (718) 889- 
2000 to order. HI 



PM PHOTO ALBUM 




The lack of ootor In Wack and white Images creates an opportunity to 
exercise one's imagination. Responding to new public interest, many 
labs, including Kodak, now process monochrome films. 

Improving black and while pictures requires the unde* standing thal 
these films do not perceive colors in the same way our eyas do. The 
film lends to be more sensitive to certain colorc, such as blue. 

To create black and white images with the sama "relative bright- 
ness” that we are W* I 

used lo seeing among I 
colors, use a no. 6 
{yellow} lilier on mo 
lens. For dramatic 
skies use a No. 26 A I 
ted filter to absorb 
haze-pjoducing ultra- 
violel rays. 

Fillers can also be 
used to increase con- BUB; 

Hast between colors;. WM 
To lighten a color, use UP 
me same colored fii- 

ter. To darken a color, FBfLit 1 ■fry Vf * i¥~ 

use me comptem&n- IBfc 

(ary colored filter. Red and green are complementary cotors, as are 
blue and yellow, The left half oi this cloudy beach scene was shot 
through a 25A red filler. It's more dramatic than the right half, tor 
which no fitter was used . — Armand Ensanfan 
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Purcell Mountains. 

A rugged place for a smooth whisky to start. 




WESTERN CAN ADA— The 
hardest part of the climb' 
mg is just getting enough 
air. t gulped it in. Icy. Thin. 

And then we stopped, 
and looking around took 
my breath away all over 
again 

Later, thawing out by the 
fire, we knew wed been 
someplace we could never 
forget. 

Over Windsor Canadian, 
we talked about it all night 
long. That's some smooth 
whisky. 

It s made from water 
that runs down from the 
glaciers. They use the 
local rye. And that high, 
dean air must have some- 
thing to do with the way 
Windsor Canadian ages. 

Rugged country. Smooth 
whisky. Both unforgettable. 





WINDSOR 

CANADAS SMOOTHEST WHISKY. 




QAtaAQlAN V#lrt«5kY BcE'ND ■ 60 HtSOF ■ IMPQH -E D ANQ BOTTLED BY » HE WINDSOR DI^TIi.lFRV COMPAQ y NFw 1 TVl* h f r'rf:h MATfQMi rWPLLFN? PRODUCTS OC 



TDfil.in ~ ~:<IM IIt;PI4HMU i32'C^JCF, 



npaa*? 






SURGEON GENERAL'S WARNING: Quilting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 
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Freewheeling 




Life in the fast lane 




Smooth roads, II ghi traffic on MJto&aftn make high speed possible. 



O ne? of the joys of driving in Germany is being able to take 
a ear out on the nutahaktt and stf what it'll do. That's 
because many sections of a u tobuJi ?j have no speed limit, and 
you can licit along at well over 1 [JO mph, Most Americans 
view this, as sheer madness, but Germans seem tn consider it 
a God-given right. At least until recently, when environmen- 
talists tried to impose a 62-mph speed limit to reduce auto 
emissions suspected of kilting trees. 

German carmakers opposed this vigorously, arguing that 
unlimited siwrds have made German cat's the host in the 
world. They have a point. When the autobahns were first 
opened in (he r ;fOs> many drivers went out En 4n what fame 
naturally, and the roadsides were littered with blown en- 
gines. German carmaker* soon learned to build engines that 
could run at top speed for hours on end. instead of just 
minutes. Brakes and suspensions were improved, as well 
A 10-month test proved (hat speed limits made little 
difference in roadside pollution, preserving one of the best 
rides in the world; no looking over your shoulder for police, 
just stand on it! Alert, law-abiding drivers who keep right 
and watch their mirrors help to make it all possible. 




Pontiac* fwd 6000 SE provides sports performance In a wagon. 



No tall waggin 

The last time we drove a GM 
A-body station wagon (see 
Long-Terra Test. Reports, 
page 68, July '84K we were 
not impressed, Sloppy han- 
dling and poor quality were 
high on our list of com- 
plaints. The new Pontiac 
6000 3E show's what can be 
done with this platform. 
Equipped with P195/70R14 
Eagle GT l ires on 14 -in. ro&t- 
aluminum wheels, 29-mm 
front and 22-mm real’ stabi- 
lizer bars and Electronic 
Ride Control, it is one of the 
best handling station wagons 
in America. There;* no tail 
wagging at highway speeds 
and no washing out in turns. 
The 14fbhp 2 h 8-liter V6 pro- 
vides satisfying perfor- 
mance. Leather steering 
wheel and bucket seat* make 
it a real sports wagon. 



The real Taurus 

Although the Ford Taurus 
and Mercury Sable officially 
went on sale Dec. 26, we ? d 
been driving prototypes 
since early 1985, We finally 
got to drive a real produc- 
tion-line Taurus for a few 
Weeks and were very im- 
pressed. The car had a few 
startup gf itches: fit and fin- 
ish were not up to Ford's 
recent high standard, the j 
ride was very jiggly on 
rough road*, and the auto- 
matic transmission occasion- 
ally threw a hard shift. But 
otherwise, this car has the 
potential to be one of the 
best U,S, sedan* ever. Han- 
dling and perforonance are i 
outstanding for a family car. ! 
We can hardly wait for a 
performance model which , 
Edsel Ford says “will he like 
the Pontiac 6000 STE. H 




Peugeot's already good SOS Turbo Is Improved and smoother. 

Peugeot puffer Is a real smoothie 




Probably one of the most 
under-rated performance 
ears in the world is the Peu- 
geot 505 Turbo Sedan. This 
ear is so smooth that it 
doesn't seem to be going as 
fast as it is- When we last 
tested one (see The Sports 
Sedatt3 x page 92. March '85). 
we said, "For such an attrac- 
tive and comfortable ear. the 
performance is uncanny. ,r 
That performance included 
1(5. 7-sec. Vj-mile times at 82 
mph and handling that ri- 
valed the best Europe had to 
offer in the big-buck (119,000 
Co ?24,0(KH sports sedan 
class. For 1996. an intercool- 



er has beer added, upping 
power modestly from 142 hp 
to 150. More important, the 
power peak has been low- 
ered from 5600 rpm to 6000 
and (he new, smaller turbo 
has much less throttle lag. 

The interior features a 
msyor improvement in the 
dash and controls. Gone is 
the forest of control stalks 
with their effete script la- 
bels, replaced by a modern 
il Euro«tech h design that's 
much easier to live with. 
This year the turbo motor is 
available on (he big Peugeot 
wagon and with automatic 
transmission, m 



M 
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NISSAN 

INTRODUCES THE 
MOST IMPORTANT 
TRUCK ADVANCE 
IN 25 YEARS. 




MirrapHUiT. i £.iih fc uj,yi-lmijn jurrmcivhiu npz&au 





FROM NISSAN-A TOTALLY NEW 
LINE OF TRUCKS Introducing a full line 
of trucks so tough, so powerful, so 
bold in styling, they could only be 
called Hardbodies. A revolutionary 
concept in compact truck design from 
Nissan, the company that invented 
the compact truck, 



MORE POWER THAN EVER 

Totally re-engineered, A lull line of 
fuel-injected trucks. With a re-geared 
powertrain that delivers more real 
power and torque to the rear wheels. 
Available with die biggest engine of 
any compact truck. Nissan's new 
3.0 litre overhead cam V-6 






BIGGER INSIDE Totally re-designed 
Nissan created this new truck around 
its most important payload— you. With 
the biggest, broadest, roomiest cab in 
any Nissan, 



BIGGER OUTSIDE Totally re shaped 
With hot-rolled steel wrapped around 
the longest, widest, most aerodynamic 
truck Nissan's ever built And the 
biggest cargo box of all leading standard 
compact truc ks. The Hard bodies. Bold. 
Taut, Muscular, 



Trie Nissan $£ King Cat)' 4X4 
Optional light bar. grille and brush guard 
shown here not available until April 06. 






NEW FUNCTIONAL AERODYNAMICS 

Nissan knows that power alone 
doesn’t make a truck great, it takes a 
truck designed with agility and finesse, 
too. Witness the new Nissan— the 
airfoil roofline, raked windshield, 
sloped hood and flared fenders, They 
weren’t designed to make this 
Hard body the sleekest, hottest- looking 
truck on the street— they're a function 
of aerodynamics designed to 
improve performance, reduce noise, 
and deliver a smoother ride. 



BIGGEST V-6 IN THE CLASS Workout 
the biggest engine in any compact 
truck ever— Nissan's new 3,0 litre 
overhead cam V-6. With 140 horse- 
power, no other compact pumps out 
more power. Or, choose Nissan's twin- 
spark, hemi-head 2 .4 litre NAP3-2 
engine. It's got the most power— 106 
horsepower— and torque of all the 
leading standard model compact trucks 



EVERY TRUCK FUEL-INJECTED 

Regular Bed, Long Bed. King Cab? 
4X2. 4X4. The whole line fuel-injected 
for more power and performance. 
With a new 5-speed manual trans- 
mission standard throughout the line. 



Standard Regular Bed 4X2 in Drtgrit ied- 
Nissan's icwes! sticker-priced Hardbody 



Nissan SE King Cab 4X4 m Thunder Black 






BUILT TOUCHER FROM THE 
GROUND UP Every Hard body truck is 
built around a new, reinforced box-ladder 
chassis as tough as the steel from 
which it's cast— a chassis that handles 
a 1400 lb payload on ail the 
new E, XE, and SE models 
A clean new underbody design- 



featuring a beefed-up independent 
front suspension -creates Nissan's 
best-eve r ground clearance, And 
more galvanised steel is used in its 
underbody and sheet metal for even 
more rust resistance. 



ONE-TOM PAYLOAD For extra-big 
loads, Nissan's got an extra-big, 
extra-tough Hardbody— the new Heavy 
Duty Long Bed, V-6 powered, it's got 
an 86 " bed and a 2000 lb. payload* 





NISSAN- OUR BIGGEST, WIDEST, 



BIGGEST CARGO BOX Double walls of 
steel shape a cargo box so wide and 
deep, this new Nissan has the biggest 
cargo volume of any leading standard 
compact truck. It's wider, too. between 
the wheel wells, accommodating a 
wider track and bigger tires. Incredible 
attention was paid to even the smallest 
details. Case in point— the tie-down 
hooks, They're hidden— set into the 
cargo-side walls 
until you pop 
them out These 
patented pop-up 
hooks are a 
Nissan exclusive 
SE models 



BIGGEST, FATTEST TIRES The biggest, 
widest (P235y75ft15) factory-available 
tires of any compact truck are standard 
on the SE 4X4. If the biggest aren't big 
enough, trick-out the SE with Nissan's 
optional 31 X 10.5 Rl5's mounted on 
new alloy wheels. It's the hot set-up. 
BIGGER KING CAB America s 
best-selling extended -cab compact 
truck is now even better— and bigger. 
With more lockable space behind the 
buckets— for people or cargo, This 
new King Cab' introduces hideaway 
tump seats that fold flush into the side 
walls — another Nissan exclusive. And, 
new side windows wrap into the roof 
for extra visibility. 



BIGGEST, ROOMIEST CAB- 
DESIGNED AROUND YOU Move into 
Nissan's biggest cab ever. Discover 
roominess head and shoulders above 
anything you ever expected in a compaci 
truck. Look through the big side 
windows and huge windshield— the 
visibility is Nissan's best ever. New 
insulation and aerodynamics combine 
to dramatically reduce interior noise. 
Ventilation is improved, too. Nissan 
calls it ergonomics, You'll just call it 
intelligent. With full instrumentation 
laid out the way it should be. Easy to 
read. Easy to reach. 




. standard on all 



ROOMIEST TRUCKS EVER 

WIDE CHOICE OF OPTIONS There's a 
Hard body truck for everybody. Regular 
Bed. Long Bed. King Cab. 4X2. 4X4. 
The long list of options includes the 
only 4-speed overdrive automatic 
transmission in any compact truck. A 
big. new air conditioner. A Power 
Package (available with Sport 
Package) with power windows and 
doorlocks, cruise control, variable 
intermittent wipers, dual electric 
outside mirrors, and a superb AM/FM 
stereo cassette 4-speaker system, And 
the list goes on. Outfit a Hardbody 
truck any way you want— there will 
never be an ounce of fat on it, 








SPEC THE NISSAN HARDBODIES 




They're built tougher. Play rougher. Look hotter. They're Hardbodies. There’s never been a line of trucks in better condition. 





NISSAN TRUCKS 
DIMENSIONS AND WEIGHTS 


REGULAR 

9EP 


LONG 

BID 


KtHG 

CRB 


REGULAR 

BED 


LONG 

BED 


KINS 

CAB 




4X2 


4X4 


WiittJbase jin ) 


104.3 


1161 


11&.1 


1CM-3 


no i 


116 1 


Length Overall (in..) 


174 6 


190.0 


190 0 


174 6 


1900 


1900 


Width (in.) 


65 0 


65 0 


65.0 


66.5 


65.5 


60.5 


Height {in | 


62.0 


52 U 


62 0 


66.7 


667 


&B.7 


Track- Front fin.) 


54.9 


54.9 


54.9 


56 1 


56.1 


50.1 


Track- Rear (in.) 


54.5 


54.5 


54.5 


54 5 


54.5 


t>i 5 


Headroom— {in ) 


39.3 


39.3 


39.3 


39.3 


39.3 


39.3 


Legraom-tin.^ 


42 2 


42.2 


42 6 


42.2 


42 2 


42.0 


Shnulder Rddflijin I 


55.3 


55.3 


55.3 


55.3 


55.3 


55.3 


Payload (lb.) 1 


1400* 


1400 


1400 


1400 


1400 


1400 


; Bed Length (in,) 


72.0- 


06 0 


73 4 


72 5 


00 0 


73.4 


Ged Width fin I 


59J 


59 3 


59 6 


59.0 


59 0 


59.0 


j Between Wheel Wells) 


41 J 


41 7 


41 7 


41 J 


41 7 


417 


Ged Depth (in i 


17 A 


17-1 


17 t 


171 


17 1 


17.1 


Transmission (std \ 


tASQO' 


M50D 


M5CD 


M50D 


M50D 


M5QD 


Transmission (opt ) 


A40F 


A4QD 


A40D 


m 


m 


m 


NISSAN TRUCK ENGINES 


2 .411*4 


3.0L tf 0 


DisplKttneni (ce) 


.?3S9 


2960 


Horsepower « rpm 


106 « 4000 


140 © 4600 


Torque (ft. lbs.)® rpm 


137 ® 2400 


156 0 2600 


Itsduclson System 


Single Point fyel-lnjeclion 


Single Point FueMntectitaii 


"H ttoy B^^PapiMd rv.iiiil'lt 2 jj[l 'Si- 'Prguij' SunJird Pl^ltlrtlEMHH 5-5|Hflrt ChiiitVrt 


*-5[wed Dvntflifrt 1 


Nissan Imcks are available with a wide choice ol trim levels (STD, E 
XE, arMJ 5E). enteriof colors (11— including 3 greal new two-tones) 
a net interior colors (4— including a new dark red) 








E3 NISSAN 


1 
















THE NAME tS 

NISSAN 



kr nnansu 







Motorsports 



Dle$«V-pavwred WW record 
cat rtached J24.S4 mph 
At Narda, Italy. 




BT STEVE POTTER 



Closed-circuit records 



and could propel the sleek, 
low-drag 917 long- tail coupe a 
l reported 340 mph! Turbo- 
charged, the engine produced 




Fcwd racer Lyn St. James poses with tire 204-mph Mustang Probe, 



L ast November, Lyn St, 
James fkl-footed the 
Fort! Mustang Probe GTP 
coupe around the high- 
banked 2-fi^mile Talladega 
International Speedway at a 
lap average of 304 mph. That 
established a new women's 
dnfced^urse speed record. 

Closed-course speed record 
attempts don't seem tu gener- 
ate the kind of excitement 
that accompanies assaults on 
straightaway records. That's 
probably because the 
straight-line hnd-speed-re- 
cord machines like Richard 
Noble's massive jet-powered 
Thnist 1 are so exotic in ap- 
pearance— and the numbers 
associated with their veloci- 
ties are of such magnitude™ 
that they dwarf the high- 
speed marks set on traditional 
racetracks. In r 84. Noble set a 
land-speed record of 633,468 
mph, while the official closed- 
course record is by Mark Don- 
ohue at over 221 mph. 

Donohue set his mark on 
the NASCAR stock^^r track 
at Talladega, Alabama,, in Au- 
gust 1975. Earlier that year, 
the former Indy 500 winner 



had come out of a year-long 
retirement to drive Roger 
Penske's new Formula One 
car on Lbe European Grand 
Prix circuit- Bui for the re- 
cord attempt, he retrieved 
the Porsche 917-30 he'd used 
to win the 1973 Can- Am 
championship. 

The Porsche was a remark- 
able car. It. was dei r e!oped 
from the 12-cylinder 917 en- 
durance racing coupes that 
had signaled the German 
firm's transformation from a 
producer of quick, smalt cars 
to a supercar builder. 

In Its normally aspirated 5- 
liter form, the 12-cylinder en- 
gine produced perhaps 500 hp 



as much as 1000 bp on the 
dynamometer. In race trim, 
fitted in the Carn-Am road- 
ster, it generated about 300 
hp. But the terminal velocity 
for the Can- Am car wasn’t as 
high as the less-powerful en- 
durance racer. Since the 
Porsche enjoyed a huge 
horsepower advantage over 
the other Can- Am contend- 
er^ what Porsche engineers 
had done was to trade off 
some of that extra horsepow- 
er for increased downforee. 
The higher cornering speeds 
permitted by the added 
downforee more than made 
up for the loss of theoretical 
tup speed. 

St. James’ run at Talladega 
teat November was made in 
one of the most potent road- 
racing cars ever conceived. 
With its advanced, modular 
chassi&'body construction, it 
w eighs 1980 pounds. Its 2.1- 
lifcer 4-cylinder turbo^mntor 
kicks out about 710 hp. 

Rut the 204.223 Lyn re- 
corded on her last of four 
laps — absolutely Oat out ail 
the way around the track — 
foil short of Donohue’s mark 
by a wide margin, and failed 
even to match the 209-plus 
mph NASCAR stock car 
qualifying record set by Bill 



Elliott in a Ford Tbumler- 
bird. That car has the frontal 
area of a bam. door and, at 
most, 350 hp. Why wasn’t the 
more powerful Probe, with 
less frontal area, faster? 

It's not that St. James isn’t 
a good driver. Ironically, the 
fault lies in the bask design of 
the road-racing car, which 
compromises top speed for 
comeiing power. The T-Rird 
has no ground effects, and 
because NASCAR rules force 
a basically sUick body con- 
tour, despite a larger frontal 
area, the T-Rird has less drag 
than the Probe, 

Actually, Donohue's record 
was unofficially broken five 
years ago. Volkswagen built a 
special record car, which fea- 
tured a very narrow width, 
and ultrastreamlined, low- 
drag bodywork. The C d was 
low enough that all it required 
was 175 hp from a turbo- 
charged diesei engine. Grand 
Prix champion Koko Rosherg 
circled the 5-mile high-speed 
banket! test circle at Nardo, 
Italy h for an hour at a best 
speed of 224.84 mph. Because 
VW never applied for an offi- 
cial sanction for its attempt, 
the record is unofficial. Ros- 
berg, who has a reputation for 
fearlessness, later described 
the drive as the most fright- 
ening of his life. 

If anyone is a candidate to 
break Donohue’s record, it’s 
the man who held the record 
before him., A.J. Foyt. The 4- 
time Indy 500 champ has a 
special car being built in En- 
gland at March Engineering, 
It features a March SSC Indy 
Car chassis covered in a low- 
drag envelope body. There 
are rumors that the engine 
will be an experimental Olds- 
mobile capable of over IDtiO 
hp. That, should be able to 
kick the record up to 235 mph, 
even at Talladega f FM 
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Audio 



BY TERRY SHEA 



Car CD — for a song 



The COA50 adapter by SparkejmatFc sends digital audio to radio. 



I f you want the clear, dy- 
namic sound of the digital 
Compact Disc in your car, 
you can spend $500 to $500 
on an automotive CD player. 
Or, you can opt for a more 
versatile portable CD play- 
er, and for $20 pick up an 
adapter that will let you play 
it through your car stereo 
system. 

Most personal-size porta- 
ble CD players are priced at 
about $300, and discounts 
aren’t bard to find. So for 
about half the cost of a car 
CD player, you T ve got a unit 
that can go practically any- 
where you can — and do dou- 
ble duty as a home player. 
For automotive use, 



Sony adapter io id En Japan is« 
FM top. might arrive here soon . 



adapter are now available 
that let you play a portable 
CD player through car ste- 
reo radio/tape players that 
are not equipped with extra 
CD inputs, I recently had 
the opportunity to try two of 
these adapters, each of 
which uses a differ ent meth- 
od for sending the signal 
from the player to the car 
stereo unit, 

SparkomaticV C DA50 
works by converting the CD 
player's signal into an FM 
signal and sending it to your 
radio through the antenna 
input, {Sony sells a simitar 
unit in Japan. Well take a 
look at it when it arrives 
here.) You mount the 
CDA50, which is about 3^ 
inches square and an inch 
tall anywhere that’s em\e- 

v — ~ wire is 

the 
n fused 
terminal in the 
car's fuse bos. 
You then disconnect 
your cart antenna cable 
from the back of your 
radio and plug it into 
the CDATjO. A cable 
from the adapter then 
plugs into your car radio's 
antenna jack. 



With the adapter in- 
stalled, using a portable CD 
player requires the connec- 
tion of a single cable (sup* 
plied } between the adapter 
and the CD player. The play- 
er needs power t oo, and if it 
is designed to operate on 9 
volts, the CDA50 can pro- 
vide the juice by plugging a 
supplied power cord be- 
tween the adapter and the 9- 
volt input on the player. Be 
certain to check the voltage 
requirements of your CD 
player. If it requires some- 
thing other than 9 volts, you 
can still Use the CDA50, but 
don't use the power conch 
Use the player's batteiy 
pack or a cigaret lighter 
adapter cord. 

With the player connect- 
ed, you turn on the CDASQ. 
The power switch automati- 
cally disconnects the car's 
external antenna sd that 
only the signal from the CD 
player is sent to the car's 
radio. You tune the radio to 
90.1 MHz on the FM band, 
and you're in business. To 
make it even more conve- 
nient, you can preset one of 
your radio's pushbuttons to 
90. 1 for CD player use. 

The other adapter I tried 
was a prototype device from 
Recoton that sends the CD 
player's signal through the 
magnetic playback head in- 
side your car cassette deck. 
The device, designed by FM 
whiz-kid Larry Scbotz. looks 
like a cassette with a wire 
growing out of it. At one end 
of the wire is a. plug that guei? 
Into the CD player's head- 
phone jack. At the other end 
is a cassette shell, inside of 
which is a magnetic head 
similar to the one in your 
tape deck. 

The signal from the CD 
player is sent to the Recoton 
device's head, which hands it 
off to your deck's head. To 
use it. all you have to do is 
insert the ‘"cassette" Into 
your tape deck. The player is 
powered by it*? batteiy pack 
or a dgaret lighter adapter 
cord. 

At $1^.95 each, both the 
Sparkomat ic CDA50 and the 
Recolon CD Adapter are in- 
expensive alternatives to 
buying an automotive CD 
player. How well do they 



Sound from CD goei to tape 
deck with Recoion adapter. 

perform? Roth worked just 
fine for me, and I can't say J 
detected any difference in 
signal quality between the 
two. How 1 good they sound in 
your car will depend on the 
quality of your existing car 
stereo rig. 

Because the CD's signal is 
fed to your speakers through 
this gear, the clearness of 
your unit's amplifier (and in 
Recoton’s case, your tape 
section) will determine bow 
dean a CD signal you hear. 

Of the two adapters, Ke- 
cottm's is the most conve- 
nient since there's nothing to 
install. However, it iloetf re- 
quire that you have a tape 
deck, and it doesn't offer a 
built-in power supply for the 
CD player as Sparkomatic's 
adapter does. 

ftparknmatic's C DA 50 is 
as easy to use as the Recoton 
unit, but installing it isn't as 
easy as the company would 
have you believe. The in- 
struction manual says that 
it's not necessary to remove 
the radio from the dash, but 
you've got to unplug the an- 
tenna cable from the rear of 
the radio, and in many cars 
lhal will require pulling out 
the radio. In most cases, il al 
least requires disassembling 
some parts of the car's dash 
or console to reach the rear 
of the radio, Also, wiring the 
unit to the fuse hojc will be 
easier on some ears. If your 
fuse box is under the hood, 
you’ve got to get the wire 
from the CDA50 through the 
firewall. Still if you installed 
your radio yourself,, hooking 
up the CDA50 will be kiefs 
play. And once installed, it’s 
unobtrusive and a cinch to 
use, IM 



2$ 
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hear a 



Turn it on. start to listen and A M five-band equalizers* that let 

discover love at first sound. You'll ^UlfHl/ you adjust the sound to your 
never want to leave your truck w w Wm own ear to loeked-m electron ic 

again, m tuning engineered not to drift, 

That's the way we planned it. even if you do. 

Right on the drawing board, while CM Stop by your GM Dealer and discover how 



was designing your truck, Delco Electronics a Delco Music System can make the great 



was designing the right 
music system to match that 
truck's acoustics. 

Delco's tuned in to all the 
latest features, too. From 



"Available On Ef fect m ixrcfc 



V 



mi: 39!, 






outdoors sound better 
indoors. 

Delco Electronics 



Vbu'll love it too much to leave it. 









Interstate, L 

the battery that starts 

a cranky seventy year old. 



RACE* 

S[HiiiM)r of 

the (ireal Amrriran Harr 



This beautiful rare 1909 Lozier com- 
peted in the most grueling 
event possible for classic cars: 
The Great American Race. 
It not only completed the 
10 day, 3500 mile coast-to-coast endurance rally, but finished third, within seven 
minutes and three seconds of a perfect time. 

What does it take to get a cranky 76 year old across the country? A quality 
machine, a strong willed team, and a dependable Interstate battery. This year 
almost five million Americans will replace their old worn out batteries with 
v Interstate batteries at over 122,000 authorized Interstate dealers all 
ross America. And for good reasons. Today’s vehicles are loaded with more 
,.ectronics and need deep reserve capacity, as well as dependable starting 
power Interstate 
batteries have the 
best combination of both 

Even a toll free 800 number you 
can call if you ever have a problem. 

It’s nice to know 1 you are a part of the 
Interstate Battery system. 



Starts Great for you too. 

*%/ 

the 



INTERSTATE' 

BATTERIES 



ll'd|.‘"Ld TTIBbT' 3Ei " ."CrilC nfEYUO 





Dryer drum seal 



■ have a Maytag electric 
dryer „ Model DE406. 
Lately Y Pm finding hardened 
brown str ips of material in 
the drum. They appear to be 
burnt strips of a gasket. 

W.C- feT£WART 
MISSION VIEJO. CA 

Ym probably need to re- 
place the felt seal on the front 
lip qf you r d ryer d rw m, Thin 
seal is cemented to the drum 
Hp and provide# a tight fit 
between the turning drum 
and the front drum cover. 
Without this seat, you risk 
having keys, coins or other 
objects left In pockets fall 
through the space and short 



out the heating elements. 

To repair the dryer, you'll 
need a new drum -tip seal, 
part No. S-USdi* GJfdo tube 
of high-tempemtmr adhe- 
sive, pari No . 55980. The 
seat costs approximately 
and the adhesive about $9. 
Both are available at a focal 
Maytag parts dealer, 

Disconnect the power to 
the dryer and remove the 
dryer vent dud. Take off the 
rear access panel and dis- 
con tterf the wires from the 
thermostat on the blower 
housing, and from the drive 
motor. The wires are color 
coifed to correspond to the 
terminals on the thermostat 




T H^flWOSW 



HIGH-TEMflEHATURE 
. CEMFNT 



FELT DflUM- 
UP% FA1 



DRUM 



DRM MOTOR 



To rtpJace r dryer & 
Wt drum-Up seal 
tfjKorm«i wFret m 
thermostat and drive 
motor (cibow)- Then, 
remove cabinet from 
dryer base. Apply 
rww real with hlgh- 
lemperRture cement 



owtf the motor switch . If the 
colors ham faded, identify 
each wire and its terminal 
with masking tape tabs. 

The wires feed into a har- 
ness attached to the dryer 
cabinet . Since your vert step 
is to remove the cabinet, it's 
easier to discon nect the indi- 
vidual wires than to remove 
the entire harness. 

To detach the rabinet, re- 
move the three large Phil - 
lips-head screws at the bot- 
tom of each side of the 
cabinet. Mom to the front of 
the dryer and pull the cabi- 
net toward you to flip It off 
the base. Move the cabinet 
forward and set it to one 
side , out of your way , 

Fm* will ritf zi- be able to see 
the front tip of tke drum with 
the felt seat — or what re- 
mains of it. Scmpe off the 
old seat and adhesive with a 
chisel or ramr blade knife. 

Put a bead of the high- 
temperature cement an the 
lip qf the drum and let the 
cement set for about one 
minute. Apply a light coal- 
ing of cement to the inner 
surf ace of the new seal. Slip 
the seal aver the tip qf the 
drum and hold it in place 
until it bonds. Reassemble 
the dryer . 

Refrigerator 
makes Icicle 

[ have a Whirlpool no- frost, 
refrigerator, model No. 
EHT171HKNR3. Water 
drips out the bottom of the 
ice maker at the end farthest 
from the fill lube, and forms 
a small icicle. The unit works 
okay, but the icicle h getting 
bigger. william fox 

SAN EH EGO, CA 

/ suspect that either your 
ice maker is not level t or o 
mineral deposit has built up 
on the ice cube mold. 

Place a level on the top of 
th <! ref rigera tor ca bi net r ci nd 
check both front to back and 
side to side to he sure the 
cabinet is level, If not, reset 
the two adjustable wheels 
under the front of the refrig- 
erator zzntij if sits level and 
makes solid floor contact. 

If leveling doesn't correct 
the problem i check the ice 
cube mold for mineral de- 
posits around the high water 



line. These deposits act tike 
a sponge, drawing water 
over the sides of the mold, 
where it freezes. 

Remove the ice maker by 
taking out the three screws 
holding it to the freezer's side 
wall, Lift up the ice maker, 
then unplug the power cord 
from its connector. Empty 
the water and let the mold 
air -dry, then look for the 
telltale white buildup. 

These deposits are usually 
quite hard and may need to 
be scraped off using a piece 
of wood, but take core not to 
gauge the mold. Of zee the 
mold is clean, apply a thin 
coot of nontopic silicone 
grease— Whirlpool part No. 
5&2S3S — to the top edge of the 
t ?ivid. This should retard 
any mineral buildup in the 
future . For sanitary rea- 
sons, throw away the first 
fwn? batches of ire cubes after 
cleaning the mold. 

Broken finer 

I have a I9G1 Frigid ai re* 
model No. FDA-I3T-6U se- 
rial No. 56AS8G86, Our local 
appliance repairman says my 
fine working unit is too old to 
get parts for. I nt’ed a large 
door Liner and the breaker 
atrip for the bottom of the 
door opening — both plastic. 
Can you tell me where to find 
these parts nr how to repair 
them? JASKPH H Ml LUCAN 
vashon; wa 

Frigidaire tells me the in- 
terior plastic door liner for 
your refrigerator is stilt 
available in limited quanti- 
ty. The part number is 
658?mi. It costs about #40, 

The breaker strip is no 
longer available. But F rigi- 
daire has a liner repair kit, 
part No. S9SD028 1 that costs 
about $1^. It contains white 
vinyl tape d in. wide x 2H in. 
long , with instruction# far 
repairing the cracked panel. 
Order door panel and rejmir 
kit from your local Frigi- 
daire part# distributor. EH 



// ifirti but* a prtltiletfi ti-tih tOtif 
CTji^reswtY, Wit ft ffo 
with thr motif! ii wi ^-n^i i Hjmi-frrra, 
it* Af'rt"*'* 1 '*' CO wiV, Pr\ftulin- 

rhit wjfjt . Wr-U STth St., AW 
York. _VV iwiS, Sorry, hut /rf/m 
rci hv aiutn'ertd mdh’xrfuiilljf, 
Problem* i tf mUc ivUemst t*' 
liixnt/rKi'fi iff IlfijA cuit\/tit\. 
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Inside Detroit 




BY JIM DUNNE 



Double-duty prototype 



T he prototype shown be- 
low is being developed 
for both the Monte Carlo and 
Grand Prix. The sheetmetal 
and grille look like a Pontiac, 
but the hubcaps boar the 
telltale how-tie insignia of 
Chevrolet, 

The front-drive chassis 
marks a departure from the 
popular rear-drive of GM's 
G-cars (Regal, Monte Carlo/ 
Malibu, Cutlass and Grand 
Prix/Bonneville). Styling 
cues from the current ears 
are missing from, the proto- 
type, TaillighU could be 
used by either division. Note 



the door handle in the win- 
dow frame (B-pillar). Ponti- 
ac is scheduled to replace its 
rear- drive Grand Prix with 
this type of car sometime in 
the falj of 1987, while Chevy 
has a new' Monte Carlo set 
for a year later. 

Sooner to appear in Ponti- 
ac showrooms is a fart- 
backed update of the Fiero. 
With a rounded rear-end 
treatment and sail panels ex- 
tending the rooflinc all the 
way back along the rear 
deck, the ear assumes a to- 
tally fresh and somewhat 
Italian look from the back. 



World class In 
five colors 

Cadillac promises a world- 
class car In its Allante 1 a 
luxury sportster that will 
compete with the beat from 
Mercedes, Porsche, BMW 
and Jaguar, The 2-seat con- 
vertible, set to go into pro- 
duction this fall, will have a 
body built by Pininfarma in 
Turin, Italy, and an alb Cad- 
illac suspension and drive- 
train, “We'll give Mercedes 
performance, " reports one 
Cadillac official, conceding 
the wide power edge M-B 
will have with its 341 -cu, -in, 
V8 vs, the 251-cm-in. VS 1 



Cadillac will use in Allante. 
“But we ll have the edge in 
ride, elegancy 

maybe even handling, M 
Cadillac also Litlks about 
the “longest assembly line In 
the world” for AlEante, The 
bodies will be assembled, 
painted and outfitted with 
interior trim in Turin, then 
shipped by Alitalia and 
Lufthansa in 747s to Detroit* 
a distance of 3300 miles. 
There, the dri retrain and 
other mechanical parts will 
be installed, Each 747 will 
cany 56 bodies* stacked like 
candies in a gift bos. Dear* 
anees between the car bodies 




GM's Chevy - Pontiac "small car " group share* this Si prutotype- 



and the planed bulkheads 
are as tight as 2 inches, 
though the cars were not, 
official? insist, originally de- 
signed to asr-shipmern size. 
On the return trip, the 
planes will carry US, -made 
parts to GMV plant? in Eu- 
rope. Some of these parts — 
things like afr-eonditioning 
systems and instrument pan- 
els — will be installed by Pin- 
in farina in the Atlanta bod- 
ies. Other parts will m made 
in Germany, Norway, Japan 
(E) and France* 

Sergio Pininfarma, whose 
firm specializes in custom 
body fabrication and design, 
claims that the final Allante 
styling came, en toto, from 



claimed. '"But on at least one 
color, silver, there will be 
subtle red piping in the 
bumper face and along the 
lower body sides, 11 Look for 
the price to be in the 145,000 
to $50,000 range. For that 
price, you get 4- wheel anti- 
jock braking, an air bag in 
the steering wheel and ever 
4-wheel drive, if you wish. 

Why Kentucky? 

Thirty states wooed Toyota 
in an attempt to get the big 
Japanese automaker to lo- 
cate iu new s assembly plant 
in their tax region, Ken- 
tucky won out, but not for 
the obvious reasons, like 
closeness to markets and 




Due at dealers now Fi a new fast back roofline on Pontiac Fiero. 



his studios in Turin. There 
was virtually m> interference 
from GM stylist?, though a 
few minor decisions like the 
type of door handle — pul! 
type in place of squeeze 
type— were dictated by GM. 
"What we wanted," explains 
Pinitifariua, Vasa front end 
that looked like a Cadillac. 
For the rest of the body, wp 
wanted a wedge shape, both 
for aerodynamics and for a 
larger trunk." 

Contrary to earlier re- 
ports, the Allante will not 
have a plastic removable 
roof Instead, Cadillac chose 
an aluminum roof to go over 
the steel body. ifc I can take it 
oil by myself,” we were told 
by a Cadillac official who 
drives a prototype home on 
occasion. “Rut my wife 
needs help, mostly because 
of the t*he of the roof, not 
because it's heavy." 

PM also learned that the 
Allante, which was designed 
against bogeys like 560 8L 
and Porsche 928, will use 
five paint color? — white, 
gold, silver, blue and a sub- 
dued red. “We won’t have 
rally striping, or anything 
gaudy," the Cadillac official 



suppliers. “Yes t we like the 
idea of being on 1-75, just 
south of the Detmit-Chitago 
axis where we will get many 
of our U-S. -built compo- 
nent?, 1 ' a Toyota official ad- 
mits, “But in the end, it was 
just a feeling. Kentucky's 
land and temperatures are 
very close to what we have In 
Japan, That's the best way J 
can explain it” Toyota will 
buiid Camry replacements, 
2-liter family sedans, in a 
plant to be built in the rolling 
hills of bluegraaa country at 
Georgetown r Kentucky, 

starting in 1989. For Ken- 
tucky a ecstatic stale offi- 
cials, the Toyota "Oh. what a 
feeling 1 " slogan is more than 
a simple advertising state- 
menl. 

Bigger tires 

Not just in tread width. But 
the diameter of tires is on a 
trend te bigger sizes > too. 
Fuel economy is one reason, 
road clearance and handling 
are others, GM is looking at 
tires and wheels of 1 7-in. 
diameter for cars of the late 
1980s. Ine triers expect that 
Corvette will be one of the 
fPUase (uni lB$ag* m 3Qj 
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SURGEON GENERALS WARNING: Smoking 
Causes Lung Cancer, Hear! Disease, 
Emphysema, And May Complicate Pregnancy, 




INSIDE DETROIT 

tCanti>mr*l fnjM )mi/f JXI 

first, and other spurty cars ivtlt follow. 

Ft's not easy 

BoUding a new pickup truck rounds like 
a dm h, compared with bringing out a 
new ear, But that‘> evidently not the 
case. At least. CM expects a slow star- 
tup uf prududiun > ■!' its new CMC and 
Chevy pickups next fait, Sn. instead of 
dropping the M pickup immediately. 
CM will continue lo prepuce it, assem- 
bling both old and new models until the 
new model gets into high production* 



CM insiders expect ihe dual nimbly 
plan will uonthiun for ^-ix munths. 

What's so different about the new 
trucks? Biggest improvement is the 
antilock rear brake system. It solve- 
one of t he pickup's weakest features— 
rear-wheel lockup when running un- 
loaded. Also, Chevy and GMC pickups 
will huiVL 1 new cabs and interiors, with 
the emphasis on aero design for the 
exteriors, Part of the phase-in period 
will he used to make certain that a full 
line of trucks is always available. 

Pontiac's balancing act 

Its ^.5-liter ( ISl-ou.-iti. \ 1-cylinder en- 



gine will have counter-rotating balanc- 
ing shafts similar to those used by 
Mitsubishi, Porsche and Chrysler be- 
fore the end of 1986. The Pontiac Four, 
once known as the I ron Duke, is widely 
used in CM's compact and intermedi- 
ate-size cars, so the change, which will 
produce operating smoothness, will 
stretch across a great number of mod- 
els. The idea of the shafts is to set up 
movement in the engine case that will 
offset the natural movements that 
cause vibration. At the same time that 
the engine wants to move upward with 
the force of the piston, the balancing 
shaft will impart a downward force. 
Side-to-side motions can be canceled by 
the shafts as well. While the principle of 
balancing shafts is an old one and dates 
back to the early 1900s, its use in a 
modem automobile engine was begun 
five years ago by Mitsubishi in the 2,6- 
liter Four it supplies to Chrysler. 

Ford double header 

Two sports cars are in the works at 
Ford, one to sell in the $26,000 to 
S^OGO class, the other in the $15,000 
market. Scheduled to be on the road by 
the end of the lyfciOs, the cars will both 
come in from overseas. The higher 
priced model is the GN34, a 2-seat, 
midship-engine type that will be built 
by Chausson, in France, It will report- 
edly have a dohe V6 engine, and com- 
pete against cars like Corvette, Re- 
nault Alpine, Porsche 944 Turbo and 
even Ferrari, Design and engineering 
are under the direction of Ford's Spe- 
cial Vehicles Office in Dearborn. 

The second car is code-named the 
SA30.. It will be built in Australia, and 
combine Ford designs with Mazda com- 
ponents. This model will be styled by 
I tal Design of Turin and, though it is a 
2+ 2 layout, it will not replace the Mus- 
tang or any other car in Ford's current 
lineup. Look for this car to compete 
with Pontiac Fiero, Mazda RX-7 and 
Toyota MR2- With the two new models, 
Ford will catch up with GM in offering 
true sports car models in both the mid- 
and high-price ranges. 

Tokyo by night 1 

That sardonic description of electronic 
instrument panels on some of the newer 
ears Is not one to which customers 
subscribe. Subaru, in a study of what 
customers want, found that the public 
likes the bright panel lights. But auto 
writers do not. So in the future, Subaru 
W'ill continue to offer the electronic 
instruments, though not on every mod- 
el Look for other manufacturers to 
take a similar approach. One suggested 
solution: use electronic, lights on the 
instrument panel, hut present them in 
the shape of analog gauges, like the 
traditional round speedometer, ta- 
chometer and others. WC 



Gillette Research presents a revolutionary 
shaving concentrate and brush in one. 

BRUSH PLUS! 

FOR A SUPERIOR SFIAVE. 




«- *WW ThrCLIlh-UrCiMllfiirtj,- 



Bmsh Plus. A brush to lift your whiskers with the soothing warmth only a brush 
can give you. A concentrate with extra softeners and lubricants that are massaged 
deep into your beard, for a superior *bave. ftvisl the dial to send jusl enough 
concentrate into the brush, so each refill cartridge tan deliver monihs of noticeably 
superior shaves. iJrush Plus from Gillette. Refills in Regular. Lime, Sensitive Skin 
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"The Army Reserve trained me in 
electronics, but the surprise 
is what I've learned about people" 

PFC N'ornwin HtfrM Crjptii fiVfjfiir 

The company I work for sells and services color TV's, VCRs, and stereo systems. I'm in the servicing end of 
it, the electronics repair shop. They hired me because of the training 1 received in the Army Reserve It was a school 
where I learned a lot of things nobody else would have taught me. To me, eleerronics is interesting, fun, hands-on 
kind of work. I even rook my car stereo apart and fixed it. True! 

“What I didn’t expect, though, was learning a whole lot about people. About myself, to start with. And 
about the different kinds of people I mix with, my one Reserve weekend a month, and my two weeks annual training. 

I also deal with the public every day, customers with problems To me, 
my situation feels great. And 1 see jpod things in my future, ton." 

Could the Army Reserve add to your skills and your future 
Talk ra your local Army Recruiter about it, or call 1-800- USA -ARMY. 



ARMY RESERVE. 
BEALLYOUCANBE. 





RIDE IT 

INTO THE NEXT 
CENTURY 



Ahead of every John Deere lawn and garden tractor 
lies a great future. Because one of the things our tractors 
are famous for is how long they last. Which is why more 
people rely on John Deere than any other tractor. 

Our 200 Series 10-16 horsepower tractors, for 
instance, let you change speed within any gear— without 
clutching or shifting, or changing the speed of a PTO- 
driven attachment. 

Our 300 Series lfi and IS horsepower hydrostatic 
tractors feature easy control of direction and speed with 
just one lever. 

And at the top of the line are our 400 Series 
20- horsepower gas and diesel tractors with hydrostatic 
drive and power steering. 

But whatever the horsepower, you get a real 



workhorse with a John Deere lawn and garden tractor. 

All year through Because you can add dozens of optional 
John Deere attachments tor mowing, tilling, landscaping 
and moving snow. 

So, while your tractor's keeping busy, you'll be 
sitting pretty. Perhaps right into the next century 

Fbr the name of the nearest dealer, or a free folder 
on the John Deere Lawn & Garden Tractor line, call 
800 447 9126 toll free (800 322-6796 in Illinois) or write 
John Deere, Dept, 50. Moline, IL 61265. 



Nothing Runs Like a Deere® 

XWNOEE*E> ^ 



ULijr'LlEh-il-itiik* cTET 






Homeowners' 
Clime 



BY NORMAN BECKER, P E. 




W e live in a l2Q0-sq.-ft 
I-story house, and 
plan to add a family room 
next to the kitchen. We have 
an oil-fired hot-water heat- 
ing system with baseboard 
radiators. Would it be prac- 
tical to centrally air condi- 
tion our house? Can the 
ducts be run through the at- 
tic? And how would it be 
powered? E eene ley few 

HERNDON. VA 

It it possible— in ft teU rel- 
atively easy — to install cen- 
tral air conditioning in a I- 



stnry house. The basic 
com pone n ts of aw cri rwand ? ■ 
timing system are the com- 
prestorfeowdenser, ducts , 
and a blower coif or atr 
ho ndl er- 
ne compressoricondens- 
er is usually located outside 
the house. Refrigerant lines 
run from the compressor! 
condenser to the blower 
coil— up the outside vail and 
along the attic floor. 

Unless the attic is ex- 
tremely low and inacceftsi- 
bt$ Y the bioiver coil is usually 
located there. The ducts rnF? 



along Ike ceiling beams to 
ceiling registers located in 
the various monza. 

When a blower cail is lo- 
cated in the attic n mount it 
on an insulating material to 
minimize vibration noise. It 
should have an auxiliary 
condensate drain pan locat- 
ed below the unit to collect 
overflow if the primary cor- 
demote drain becomes 
clogged. If your electrical 
sendee to the home is not at 
least 100 a mps at 220 volte, it 
mil have, to be upgraded. 

Worn shingles 

The asphalt shingles on my 
14-year-old house are turn- 
ing up at the comers and 
have lost most of their white 
mineral surface. My roof is 
still serviceable, but I prefer 
an tin weathered i white, 

white roof. Can the comers 
be made to lay flat, and can 
the old shingtes be treated m 
they look white again? 

JOHN SOBERBERG 

DOYLESTOWN, PA 

When the comers curl and 
turn up H the r vof deck and 
underside of the shhigles be- 
come vulnerable to water 
penetration by ivind-driven 
mm- If you don't have too 
many curling shingles, rese- 
cure them with quick-setting 
asphalt roofing cement. „4p- 
ply a dab about the size of a 
25-cmt piece under each cor- 
ner, and press the shingles 
dawn so they lay flat . You 
may have to lay a weighted 
board Over badly curled 
shingles. This repair should 
be done on a warm day when 
the shingles are pliable, 
Quick-setting roofing ce- 
ment is aua.iiaife at hard- 
ware or roofing supply 
stares. 

Widespread curling t how- 
ever, indicates that the shin- 
gles have dried out and are 
losing their ability to keep 
ike roof weathertight. In this 
case, it's hardly worth your 
time trying to salvage them. 
The same holds true for your 
disappearing mineral gran- 
ules. They are pressed into 
the asphalt coating of the 
shingles in provide a fire- 
resistant surface, color and 
protection from the sun's ? ul- 
traviolet rays. Granules of 



different colors are available 
to patch and match small 
areas y but since most of your 
shingles have lost their gran- 
Fifes, you'll have to reshingte 
to get your white t white roof. 

Whistling line 

Our water line has devel- 
oped a ioud whistle whenev- 
er a faucet is turned on. This 
occurs with Instil hot and cold 
faucets, indoors or out. Can 
you help? FLOYD o A LWa y 

SALT LAKE CITY. UT 

A whistling sound in the 
plumbing system is often 
caused by abater flowing at 
high velocity past a constric- 
tion, Since you hear u laftis- 
tie when aity tap is opened, 
the problem probably lien in 
the section of pipe common 
to all taps— the inlet i voter 
sendee pipe, which contains 
the water meter and , irt 
many communities , a pres* 
Mire-reducmg valve. I sus- 
pect the problem is in either 
of these two components. 

To check this out, get per - 
mtffston/rom the water com- 
pany to bypass the water r?c- 
ter. The meter and reducing 
valve usually have union fit- 
tings for easy installation 
and removal. 

If the water meter is the 
culprit, ask the water com- 
pany to repair or replace it. 
if the. pressure-reducing 
valve is the. problem, cheek 
far sediment in the strainer 
that could be constricting the 
flow. Some older reducing 
valves have brass strainers 
that disintegrate, If a re- 
placement Strainer is not 
available, replace the reduc- 
ing 'valve. Newer valves have 
staintess-sted strainers that 
can be. cleaned. 

You can also try momen- 
tarily adjusting the pressure 
reducer to a higher or lower 
pressure. This might dis- 
lodge sediment buildup, PH 



Do you Asm* a ton&rtmntenantr or 
repair proisfem? .W if if? tfeammTt- 
fl?’ Clude, Popular Mechanics, £&t 
W&i JZfA Sf. r A>»i- Yor*. AT JtiP/tf. 
Letter* Orflriitf Ar utttiivf- 

rVV. inti pr&bterns of aide interest 
.V tn /A? rotwwn. For 

mere itome-fvpnir uW .mxi/ttsnaTinr 
kelp, fffif B3Ts f/itnre f T a/v Guide, 
M 4£ fmfp&id. Se*fd pwr enfcrfs) to 
Popular jf^chanics, Bar /Of 4 , BoWo 
City Stettin, AVir / ort. AD' MJtil. 




Central air oofKHrJofilng Installed jn a 1 -rtoiy twSnw of tfiree 

Ossit erernenB: an ot/fslde compreuorTonderiser, an attic mounted 
blower c&lJ and ducting to celling registers in room below. 
Refrigerant lln« run from the compressor to the blower colJ. 
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Science 




Astro heads for orbit 



O ne Space Shuttle launch 
this summer and two 
planned for next year will car- 
ry a unique telescope rig into 
orbit. It will be called Astro, a 
bank of telescopes and sen- 
sors that is expected to open a 
new range of astronomy. 

Astro was designed to sit in 
the open cargo bay of the 
Shuttle. The rig, designed 
and operated by NASA’s 
Marshall Spaceflight Center 
in Huntsville, Alabama, is to 
be used for a range of experi- 
ments, the earliest of which 
wit! be to get a wi de-field 
image of comet Halley while it 
is still in our vicinity. While 
this will undoubtedly be the 
moat publicized [tart of the 
Astro missions, it won’t be 
the most important. The As- 
tro rig includes spectrograph- 
ic and camera equipment that 
works in the ultra viulet 
range. 

Among the major compo- 
nents in the odd-looking As- 
tro rig is the Hopkins Ultravi- 
olet Telescope. It wilt be able 
to find 1 7th magnitude ob- 
jects, In space* a 17th magni- 
tude object is so faint that 
no earthbound telescope 
could piek it up. Other ma- 
jor components include the 

Ultraviolet Imaging Tefe- 
scope and the Wisconsin 
Ultraviolet Photopolari- 
metry experiment, affection- 
ately known to astronomers 
a? WUPPE r 

The UIT will capture faint 
objects with magnitudes simi- 
lar to those captured by 
earthbound optical tele- 
scopes. But since It will be 
working in the UV range, it 
will be able to pick up some 
objects not seen from Earth. 



These may include hot masses 
of stardust in forming galax- 
ies. WUPPE uses fiber-optics 
and charged-couple devices to 
aim a bank qf detectors that 
will give tLs the most accurate 
readings yet of the tempera- 
tures of many nearby stars 
and galaxies. 

The Astro missions are 
among a shrinking number of 
scientific Space Shuttle 
launches coming up this year 
and next. A growing number 
of Shuttle launches that are 
set for later this year and 
early next will be strictly mili- 
tary. The manifest lists them 



Send cards 

I need your help in my quest 
to get the first journalist seal 
on the Space Shuttle. Read- 
ers of this column often write 
to ask for more information 
about the things we cover in 
this space. If you'll write to 
me (postcards only* please) 
with a note supporting my 
application for the seat, III 
acknowledge your support 



personally with a letter and 
send your card to NASA 
along with the others. 

As you read this column* I 
am putting the finishing 
touches on my application file 
and I need cards and letters 
indicating that I can cover a 
Shuttle launch. Serai yours to 
me at PM* 224 W. 57th St.. 
New York, NY 10019. 

Pacemaker pill 

Patients who once had to go 
through the discomfort of 
having a heart pacemaker in- 
stalled may soon find pace- 
makers easier to swallow. 
University of Michigan re- 
searchers have developed an 
electrode installed in a gelatin 
capsule. The patient swallows 
the capsule, which is attached 
to an ultrafinc thread. After a 
prescribed time* the physi- 
cian slowly pulls up the pill 
until an electronic signal indi- 
cates the capsule is at the left 
atrium. The physician can 



pace the heart for 30 minutes. 
In the future, a permanent 
capsule-pacemaker is expect- 
ed to be available. But for the 
moment it's a device used at 
the University of Michigan 
only in extreme cases. 

Steamed dice 

Many Americans fear that nu- 
clear reactors can build up 
steam so quickly and under so 
much pressure that a cata- 



strophic explosion could oc- 
cur. But University of Cali- 
fornia chemist Theofanis [}. 
Theofanous says his studies of 
existing nuclear reactors give 
odds of less than one in 10,000 
that a catastrophic explosion 
will happen. Catastrophic is 
w hen the reactor coax* mete, 
causing an explosion that 
would spread nuclear materi- 
al for miles, Theofanoua^s 
computer studies indicate the 
reactor bottom would blow- 
out. first, venting the explo- 
sion and reducing its power. 
The results have been sub- 
mitted to the Nuclear Regula- 
tory Commission. 

Spinal tap 

Surgeons at New York s Co- 
lumbia-Presbvlertan Medical 
Center are funding'" the 
spinal column of disc [latients. 
The technique prevents the 
surgeon from moving the 
wTong disc or missing a mis- 



trodes to the patient s ankles, 
where nerves leading to the 
lower back are located, Then, 
each disc is touched with a 
wire leading from the elec- 
trodes. A normal disc put* out 
an electronic signal that is 
regular and distinctive. An 
abnormal disc gives off a dif- 
ferent signal. The technique 
may be adopted across the 
nation later Ebis year. M 
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ITie Civic DX Hatchback is packed with 
space to keep you from feeling packed in. 

The key is its innovative long-roof 
design. It makes this ear remarkably big 
for its size. 

In the rear, there’s generous headroom 
so comfort doesn’t take a back seat to 
economy: The rear seats slide back as well 
as recline so you can kick back. They also 



And all around, there is a panoramic 
expanse of window area covering 319 
degrees out of 360. ’ 1 meed glass and a rear 
wiper/washcr help make sure the view 
stays clear, 

Ihis Civic is big on value, too. A 1.5 
liter, 12-valve engine, 5-spccd manual 
transmission, front-wheel drive, as well as 
an adjustable steering column are standard. 

This year, there is 4-spccd automatic 
transmission available. 

If your small car leaves you open for 
suggestion, then we’ve got a suggestion . 

'I he 1986 Honda Civic' DX Hatchback, 



fold down one at a time to accommodate It’s so big, it’s uncanny. 



ev en odd-sized cargo. 

Outside, the roof design makes the 
most of aerodynamics. .So the exterior is 
as efficient as the interior. 
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The Chic DX Hatchback 
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Motorcraft races the toughest courses 
to get into your garage. 



High-performance racing cars that generate about 600 horsepower demand tough, qualify 
parts. So does your car And Motorcraft spark plugs, tillers, batteries and motor oil deliver top 
performance. Out On the race course or on the highway. Because the technology used 10 
develop MotorCrafl racing par Is is the same technology used lo develop Motorcraft quality 
parts tor your car or truck. 

Motorcraft quality parts have been installed as original equipment in more than 35 million 
Ford, Mercury and Lincoln cars and Ford trucks and are engineered to meet the needs of all 
vehicle manufacturers. So nn matter whai kind of car or truck you own there's only one logical 
choice, Motorcraft, of course— so you know you're getting reliable original equipment quality 
replacement parts Race-proven parts. Trustworthy parts. Motorcraft tram Ford Quality parts 
for all makes ol cars and trucks. 

Motorcraft from Ford 




EXCEEDS THE NEED 



Ekicfele up together we eon save Jives, 



pran. 



iifiinsMHirik! clB r^p 









Minicourse 



BY ROSARIO CAPOTOSTO 



Bending metal 



To make twists in flat metal stock, grip the workpiece so that the 
vise Jaws align with the first mark. Then hold locking pFIers at marks 
in between twist ISO’- Repeat for each successive twist. 



Mi orkshop projects 
11 sometimes call for 
forming metal into h variety 
of shapes. The techniques 
for doing these jobs are quite 
simple and can be accom- 
plished with common tools or 
easy-to-make jigp. 

To form scrolls you need a 
jig that consists of t wo y«-in.- 
dEa, steel pins insetted into 
holes bored into hardwood. 
Spacing between the pins 
should be equal to Lhe thick- 
ness of the strip being bent. 
Draw a pattern of the de- 
sired shape to use as a guide. 
Twisting is- done with a 
vise and Socking pliers, Mark 
the workpiece with begin- 
ning and end marks for the 
twists N and equally spaced 
marks in between for the 
number of twists required. 
Wrap tape around the plier 
jaws to avoid marring the 
metal. Then clamp the work 
in the vise with the first 
mark aligned with the jaw- 
ends and start twisting. 

To bend thin- wail alumi- 
num or copper tubing, you 
need the special jig shown. It 
consists of a wood disc and 
tw r o holding strips that have 
V-cuts on their inside edges. 
The disc and one *trip an. 
tacknaited to a plywood base 
so the tubing fits snugly be- 
tween them. The second 
holding strip is placed 
against the other tubing side 
and both strips are clamped 
together. Follow these mini- 
mum bending radii: for 9^- 
in.-dia. tubing the minimum 
radius is 5 in., for %-in. , 1-in. 
and iV&pin.'dia. tubing the 
mlnimumsare 7 in M B in. and 
11 in., respectively. M 



□raw Index lines on the tubing J ig to match the 
d«lr*d bend [left) and actual bending rimfc 
fright] that compensates for stock spring-back. 



Bending springs are used to shape small diameter 
metal tubing They are generally available in 
several sizes at well-stocked hardware stores. 






To start a scroll bend. Insert the end of the strip 
between the steel pins and swing the strip 
around iFmriy urttir desired curve H obtained. 



To make a larger sweeping curve, advance the 
strip between the pins In 'A -In. Increments. Bore 
other jig hdles for bending different shapes 



To make a tight bend In Hat stock, hold a wood 
block against one side and press. Heavy stock 
requires hammering to form bend- 



A t*e pipe Htting wfth its rim Hied flat on both 
side? makes a good radl-us-formlng jig. Tees are 
commonly available for Vp- to Hn,-dia pipe. 
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Tool Tests 



Carpenter's friend 



A major part of a carpen- 
ter^ day is spent mea- 
suring, marking and cutt ing. 
To help increase the speed 
and accuracy of these three 
common carpentry func- 
tions, the Speed Block Cut- 
ting Guide was developed. 
This, multipurpose layout 
tool is especially useful for 
cutting the various abort 
wood blocks that are needed 
in new construction and re- 
modeling jobs such as solid 
bridging and short cripple 
studs and nailer*. The guide 
has a sliding bar that can be 
adjusted tor cutting blocks 
from tin. to 14 Vi in, long. 
Simply hold the guide 
against the board's end and 
make the cut — no marking 
or measuring is necessary. 
But block-cutting is only 
part nf what this time-saving 
tool can handle. 

Use the guide to lay out 
and cut hip, valley and com- 
mon rafters, ridge cuts, seat 
cuts and plumb cuts. A 
handy chart, printed on the 
guide P provides information 
on the allowable spans for 
ceiling and floor joists. The 
tool accepts two removable 
angle gauges that bolt to the 
edges of the guide. Align the 
gauges on the appropriate 
scales to mark the desired 
angle-cut. Then, hold the 
guide with the two gauges 
against the board 1 ? edge and 
mark the angled line of cut. 
(Angle gauges are available 
at hardware stores and lum* 
bery arris.) The guide is an 
effective tool for laying out 
and cutting stair stringers, 
too. Simply position the an- 
gle gauges for marking the 
desired rise tread and riser. 



Lock me adjustable sliding bar In posit ion for making repetitive 
cuts. Guide will cut block* from 2 In. to 14 Vi In. long. 



Aluminum cutting guide elimi- 
nates much time- consuming 
measuring and marking. 

The guide can also be used 
to mark rip cute. Position the 
adjustable bar to the desired 
width cut and then slide the 
guide along the board's edge 
ivhile marking the line of cut 
with a pencil. 

Other time-saving fea- 
tures of the cutting guide 
include a scale for speed- cut- 
ting any angle from 1* to ISP 
and a convenient Vi-in. 
equals 1-ft. scale used to es- 
timate blueprint dimensions. 
The W-in. scale will measure 
up to 38 It. The edge of the 
guide serves as a 13-in. 
straightedge ruler. 

The guide is made entirely 
of aluminum, weighs about 
32 ounces and comes with a 
wdl-tlluatrated instruction 
booklet. The guide ia avail- 
able for $27.50 postpaid from 
the Building Machine Gener- 
al Contractors,, 903 44th St. # 
Oakland, CA 04008. 

—Rosario Capotosto 



Mark rafter am quickly with the aid of two angle g»ug«- Attach 
the hexagon-shaped gauges to hold guide at proper angle. 



Use the guide with an g\e gauge* ic lay out itak srrhger*. Position 
the gauge* for marking the tread and riser dimensions. 
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Sure you want a Snapper And now’s the time to get 
one. Your local dealer is making it a snap to own the 
best with unbeatable deals and easy credit. 




MODEL NO. 21351 PD/WHILE THEY LAST 




WITH 



MO 



FREE 

GRASS 

■■■■ CATCHER 

An unheard-of price for die most respected name in 
lawn care This is your chance to save big on SNAPPER'S 
21" seif-propelled Hl-\fec; f the mower that pscks up 
where the others leave 



Suggested 



off. And Snap-Credit 
gets you the quality you deserve 
today, with low monthly pay- 
ments that don't even be- 
gin for the first 90 days,* 



880 






i23HfSb 



JO HI 0 eulTftlEt 



*Einanc0 nharpm will jurrue from dale Pi tJalhrtSry 





■ 
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GUARANTEED 
QUALITY WITH A 
2 YEAR LIMITED 
WARRANTY. 



You can depend on SNAPPER to 
meet your needs. Our machines are 
built For durability, simple operation 
and hard-working efficiency We 
stand behind them with integrity and 
service. So, put your mind at ease and 
let SNAPPER do the work for you 

Attachments h mi led on certain models AJrl ptipps 
shown are manufacJwer^augge^J list and 

mey umry by dealer* 




PUSH MOWERS 

FREE ATTACHMENT or 50% OFF 

Choose from a 19 or 21 push mower 
with SNAPPERS Hi-Vac‘ cutting sys- 
tem Vacuum action stands grass up 
for an even c ut and removes cl ippi ngs . 
leaves, and pine straw. So buy one’ 1 * 
now and get your choice of: 

FH»E; 

A. Mulcherizwv retail value $44.95 

B. Grass Catcher; retail value $49 95 

C. Snapperizer. retail value 559 95 

OR SOX OFF: 

H. Pac-N-Sac, retail value $109.95 



SELF-PROPELLED MOWERS 

FREE ATTACHMENT or 50% OFF 

SNAPPER'S self-propelled mowers 
have all the power For lawn care. 6 
forward speeds, a 4 HP engine, and 
our patented Hi-Vac ’ deck take the 
effort out of your work. Buy one** 
now and receive your choice of: 

FREE: 

A. Mulehedzer,' retail value 544.95 

B. Grass Catcher, retail value $49.95 

C. Snapperizer. retail value $59.95 
0. Thatcher izer. retail value $89,95 

OR 00% OFF: 

H. Psc-N-Sac. retail value $109.95 
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RIDING MOWERS 



LAWN TRACTORS 



SNAP-CREDIT 



FREE ATTACHMENT or 50% OFF 

Gel riding mowers with the quality 
SNAPPEH features. Like famous disc 
drive, and a patented cutting height 
adjustment. And our riders have an 
automatic blade stop and a smooth 
start clutch So buy a rider" now 
and choose from: 

FREE: 

E. Dump Carl, retail value $189.95 

F. 6 Bu Catcher, retail value $139,95 
OR 90% OFF: 

I. Bag-N- Wagon, retail value $369-95 
j.Twin Bag catcher, retail value $259 95 



FREE MOWER DECK 

SNAPPER s lawn tracto rs g ive yo u 
muscle. Choose the 11 HP engine or 
the 13, & or 16 HP twin cylinder engine 
and get our famous disc drive that lets 
you shift through 12 forward and 2 
reverse speeds. Buy a fawn tractor" 
now and receive your choice of: 

FREE: 

G. 33 'Hi-Vac mower deck, retail value 
$250. 41" side discharge mower deck, 
retail value $ 330, 48 ' side discharge 
mower deck, retail value $ 500- 



No down payment and no 
monthly payment for 90 days* 

' F in.ince charges will accrue InOm dale o-l tielcver^ 
T "Al regular retail price 



^SWAPPER 



8B0 1234 12345b 1 

JC HI Q tlfitSlIt 





Seif-propelhjd 

AS LOW AS 



50% OFF 






TILLERS 



'fcu can feel the quality difference 
in a SNAPPER titter. Get a front 
tine tiller" with garden tractor 
wheats or a rear line filler*’ and 
receive your choice of 

FREE? flront tine liter AHKhroenttl 

K. Millet Fiirrower, r eta# «Aie (78.95 
U M Plow Wt Cultivator and 2 gauge 
wheat tuts, mlait vakie St 39 95 
N- D ozer Blade. retell value $129.95 

FREE: i rear hne titier ailachmantsl 

K. Hilter-Furrower. retail value (79.95 
M. CulIrwalOf relflit value (109.95 



Savings 



No down payment and no 
monthly payment for 00 days? 

r F ir unctr will MaSWi Inym date ul 

fj H*m f imp wIM 

fr&NAPPEE 

880 1234 i23fSb 1 

JAM a CIHTOtER 















Home Video 




' SofTwtfay, my prJnti will com e": Kodak's video floppy -disk player 
rKdfder stores images for colqr video printer | right |L 



T he video revolution is 
causing many Ameri- 
cans to abandon something 
our society has treasured for 
over HH) years: the family 
photograph. With the boom 
in video camcorders, many 
people are retiring their film 
cameras for the excitement 
of moving pictures on tape. 

While home video movies 
are gre at, they're a little 
tough to paste in an album or 
put in your wallet. And, 
since the pictures on a video- 
cassette exisl only as an elec- 
tronic signal, they require a 
VCR and TV sel to become 
visible. 

Fortunately, tong before 
we re tangled in taj*e albums 
with no prints to show for it, 
new electronic photography 
technologies should begin to 
bridge lhe gap between Viei- 
ra and film. 

In fact it's already possible 
to make acceptable paper 
prints from home video im- 
ages, Mil^obLshi makes a 
video printer that can take a 
video signal from any 
source— videocamera, VCR 
or TV monitor— and convert 
Et to a black and white print 
on special paper. 

The picture quality isn't 
great tit offers detail of only 



70 dots per inch), but it's 
enough to catch a good like- 
ness. The printer carries a 
$35*0 price tag,, but the prints 
themselves only cost about 2 
cents each. 

While Mitsubishi's video 
printer is new to most video 
fans today, products like it 
might someday become com- 
mon accessories in the home. 
Pressing a button to produce 
a paper print of an image in a 
video movie will seem as nat- 
ural as taking a snapshot to- 
day, This trend away from 
chemical film toward elec- 
tronic imaging hasn't been 
lost, on photo giant Kodak. 
But instead of trying to fight 
this evolution, Kodak is lead- 
ing the way. The company 
recently introduced two 
products that may jH>mt the 
way iq the electronic imag- 
ing systems of the future. 

The first is a still-video 
player/recorder, a device 
one observer aptly described 
as a “video slide projector." 
i Essentially, the system lets 
users play back still pictures 
on a TV m or monitor The 
system stores pictures on a 
small ( 1 . 87-inch ) magnetic 
disk, known as a video floppy 
disk. Though the system can 
record still TV pictures from 



any video source, Kodak 
thinks the primary use for 
the system will be to play 
back snapshots originally 
taken on film. The rampany 
will offer a sendee to convert 
people’s existing photos to 
magnetic disk. 

Though Kodak is the first 
company to introduce the 
video floppy in Lhe U.S., it 
didn't invent the system. 
The video floppy is the prod- 
uct of a worldwide stand arrU 
izatinn agreement signer! by 
many leading electronics and 
photography companies. In 
theory, th\? means video 
floppy system? introduced 
after Kodak's should be com- 
patible with it, 

Kodak’s still video player' 
recorder seems quite well 
thought out. In fact r it has 
features that leave the aver- 
age home slide projector 
in the dark ages. These 
include wireless remote 
control, the ability to cycle 
through the pictures iu a va- 
riety of speeds, and quick 
access to any picture on the 
disk. 

The video-floppy standard 
allows for one disk to hold 
either 25 full-frame pictures, 
or 50 one-field images. Since 
each video frame is made of 
two fields displayed sequen- 
tially, that moans the one* 
field pictures should have 
only half the detail of the full- 
frame type, 

Kodak decided to build its 
system to handle 50 pictures 
per disk. But when I had a 
chance to experiment with 
the pi'oduct at a recent dem- 
onstration, 1 was surprised 
to see that the one-field im- 
ages looked almost as good 
as a standard TV picture. 
The secret is in Kodak's 
playback deck: Even though 
its one-field pictures should 
have only half of lhe 525 lines 
in a full frame, it manages to 
interpolate, or fill in, the 
missing tines. For anyone 
used to watching movies on h 
VCR* the picture quality 
would seem quite adequate. 

If this sounds like just the 
thing to replace that cum- 
bersonw old slide projector, 
you'll have to hold on for a 
Little while longer. Right 
now, Kodak is just conduct- 
ing market tests of the prod- 



uct — they haven't even put a 
price tag on it Kodak's other 
new product does have a 
price — about S700- Its a col- 
or printer for making still 
photos from video or com- 
puter images. For now, Ko- 
dak is aiming |be device at 
business users. Eventually 
the company will sell it to 
home users as well 

Kodak's new printer 
works on a totally different 
principle than the Mitsubishi 
model. It uses a cathode ray 
tube (CRT) to expose a sheet 
of color instant -print film, 
The printer spits out the 
film, which then develop? 
before your eyes within a 
couple of minutes. In Lhe 
1 demonstration 1 saw, the 
print quality was surprising- 
ly good, certainly on a par 
with prints Fve seen from 
Japanese companies. 

Despite its good quality, I 
think Kodak is right to wait 
before h-ying to sell this 
technology to households, 

| Right now, it's just too ex- 
pensive — and that instant 
print film isn't cheap, either. 
But i can easily imagine the 
day when a printer like this 
will be tied in with a video 
floppy player/reconler, VCR 
or camcorder, computer and 
■ TV monitor in many home 
systems. Think of the versa- 




Bfack-Aid-whlte photo, from 
7V. ms de on Mtaubtsfrl printer. 



tility this would allow: You 
could record still photos 
from heme movies onto vid- 
eo floppies, make prints of 
these to mail to relatives h 
even edit still pictures from 
video floppy into your homo 
movies. 

There's just one thing 
missing from the electronic 
still photography jncture: 
something to take the pic- 
ture, So far, neither Kodak 

(Plea.w turn tu jmtfp Ji/ 
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If it moves, shoot it. 

Take a shot at tools with moving parts, iawnmowers, sticky locks and 
squeaky hinges. Anything that moves. WD-40. America’s troubleshooter. 



1 - 800 - 245-3864 






Classic Roadsters, Ltd. 

16 J 7 Main Ave. r Fargo, ND 5S103 

DKaii HU ; i 



For details, call toll-free 



Save now on Classic Roadsters’ MG-TD, Jaguar, Healey and 
Mercedes Kits and completed cars - as seen on major TV 
game shows. Limited quantities. Call today for best selec- 

tinn — B - — 



HOME VID EO 

(Cmtinuad from pag* *J) 

nor anyone else has managed lo build 
an electronic still camera good enough 
to compete with film. However, there 
has been same heartening progress re- 
cently in building charged-couple de- 
vice (CCD) image sensors with drasti- 
cally improved picture detail, This is 
the first step to building a good elec- 
tronic still camera, A remaining obsUt- 
cle is, price. I t would probably cost more 
than $1000 to produce just a passable 
mode), Yet it’s possible to buy remark- 
ably good 35-mrn fi ] m cameras for $ 100. 
It may be years before anyone manages 
to eliminate that gap. 

Preservation tips 

While we wait for video printers and 
floppy disks, anyone storing precious 
images on videocassette should give 
some thought Lu how long those moving 
pictures will last, 

Lab tests indicate that, under perfect 
archival conditions, videotape could 
last over 100 years. But in actual home 
environments, videotape images can 
begin deteriorating in as little as ID 
years. How long your tapes last depend 
much more on how you store and use 
them than on what type or brand you 
buy. Here are a few basics on helping 
your tapes survive, courtesy of Hr. 
Yasuo Imaoka p executive director of 
TDK. Electronics. 

* Keep your VCR and tape forage 
area dust free. Dust on the tape can 
scrape off the precious particles. Con- 
sider using plastic cassette boxes. 

■ Avoid high humidity. If necessary, 
keep your cassettes in plastic bags w ith 
silica-get packs to keep them dry. 

■ Don't let your cassettes get Eoo 
warm— keep them out of the sun and 
never leave them in a dosed car. Ex- 
treme changes in temperature can also 
harm tape, 

« Store cassettes vertically — on their 
narrow edges— and never flat. 

■ Keep cassettes away from magnetic 
fields — never leave them on speakers 
or TV sets. 

■ Exercise or "air" your tapes by fast 
forwarding and rewinding them at least 
once a year. 

Legislation alert 

Under pressure from the record in- 
dustry. Congress is considering a bill to 
place a one-penny-per-minute royalty 
tax on blank audio tape and a stiff tax on 
audio recording equipment. 

The distinction between audio and 
video is disappearing. Many hi-fi VCR 
owners use their decks as audio-only 
recorders. The cassette can hold 
24 hours of digital audio. At a penny per 
minute P the tax adds up to a whopping 
$14.40 per cassette. EH 
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m* BEAT INFLATION! 

Cash in on the 
if huge demand for 
V small engine repair. 

Work part time, full time 
right at home- we help you 
every step of the way. 



In just a vtnu-t Lime* vim can hu-reari) In 
join imc ul I Ekt f l-hI lirn^inj; in-dust Hl* 
in Amnka + i r no indumri ** hm> Lpiali- 
flcd men are moving from t25.0Et In 
£30.110 pvr hour . . . Liiitl that's ju&l fur 
la I m r. I'^riv cngtilrt mid Ift^lvvka i ltd ■ I 
fvM mure lii the prnlilh. 




HtcauM' l h l- fii,iH E'lt^nr indnMn h:ih 
Kruvrn vo quickly, an jicult- slmri.iiiv 1 nf 
quuiitlLri Small Kfiginc Pnil^kmuh t\hls 
IhrnugjbnuE the innntn . In fact, K^intI un- 
usual far » wan] smaJI engine muft tn Ik 
llfei'L'iz In Four Wftkil he h i rid in l hi- hummur 
kind kLE Jea.vE ;t wrrk behind in lhi< niuEer- 
When, you m>« him oianv small engines are 
in u.^fC itHdkij. \i\ ea*> in understand wh> 
qualified men command Mich hiuli jtrkch 
— much as Sh| 9.^5 for j him pit- Eum-u|] 
I liu E la kes k*t s than an hour ! 



65-million small engines 
are in service today! 






No experience necessary. 



Thai'* right — there are over sixty-five 
million 1 -cycle and 4-cycle small entries 
in service across the U.S.A. That H s ihe 
oATlcluI count from the Engine Service 
.V.v!i. . and new engines are being built at 
a rate of one-million per month! With 
fully acc re dried and approved 
Foley- Be! saw training, you can soon 
have i he skill and knowledge to make top 
money servicing these engines. Home- 
owners and businessmen will seek you 
oul and pay you well to service and re- 
pair their inWn mOWtrs r lilies, edgers. 
power rakes, garden tractors, chain 
saws, mmi-bikes, go-carls, snowmo- 
biles, generators, snowblowers, paint 
sprayers the list is almost endless- 



Vsvu don't need to be a 'bom mechanic" 



or hive prior experience. If you Can readr 
you c;sn raster this profitable Erode right 
at borne, in vour spare time, without miss- 
ing a single paycheck. Lessons are fully 
illustrated— so dear you can't go wrong. 



You receive trade secrets 
and business plans. 

We guide you every slep of the way, 
including tested and proven instructions 
on how to get busings, what to charge, 
how to get free advertising, where to gel 
supplies wholesale . . . all the “tricks of 
the trade". . .all Ehe inside facts you need 
to assure success right from the start. 



Increased Income 

"f ir had uhiiUt ^ 
vearx experience 
repamng small e ra- 
territfx . . . bui re- 
pairs were- on! 1 ; 
minttr . . . mi ntrt t 
started the fntey* 

Behav Course." miwH Gluck 
Cffnphjfi, CalrfQfilia 

With our famous learn-by-doitig' train- 
ing method, you gei practical 'hand^-on’ 
experience with specialized tools and 
equipment that you'll receive with your 
E rai rung plus a brand-ne w 4 hi P engine - 
all yours to keep f 

SEND FOR FREE FACTS! 

You risk nothing fry accepting this 
offer to find our how Foley- Belsaw 
training can gfvf you the skiHf you need 
to increase yottr income in a high- profit, 
recession-proof business of y Out M, 




You get all this Professional equipment with you 

course, PLUS 4 H.P. Engine ALL YOURS TO 

KEEP..,. All at NO EXTRA COST. 




Send TODAY 
for this 
fact-filled 

FREE 

BOOKLET! r 

f 

t 
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tfcllS htin vau qui:;klf 

tianMley&uiewHibest 
m a p oiiut a &pai«i(r# 
or Fu-n m* b u&m«s ji 
tour own PLUS carrj^tt 
deijiis an du* 30 -Day 
NO RISK Trial 
OHer I 



Jusl rill in and mail coupon below tor 
send postcard) to receive full in forma l km 
and details by return mail. DO IT TODAY l 

FOLEYRELSAW INSTITUTE of 
SMALL ENGINE REPAIR 

S08E4 Field Slug.. Karim City, Mfl. Mill 

Tim is NO OBLIGATION and 
NOSMJ^MMWMl Cal— ever! 

FOLEY-BELJAW INSTITUTE 508B4 FIELD B-LFILOIHG 
KANSAS CITY. MISSOURI 64111 

□ YES, pleasa isnd me the FRFE boottec thai^ 1 ** ^ 
■gives lull details atMkii starting mv own Business m 
Small Engine Ropart I understand mere 15 no oHigalrcin 
and that no salesman will call 

PM Pi _ 
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BY STEPHEN A. BOOTH. j I 



Letter-perfect 



I t's hard to beliovt that 35 
years have passed since I 
first punched copy on a 
"word processor.” I didn't 
like the tern then and I like 
it less today. But 1 did appre- 
ciate how even that primi- 
tive machine let you revise 
your story aO you liked and 
still have neat copy, without 
retyping. 

Because your keystrokes 
were deposited in a magnetic 
memory before going to pa- 
per, you could go back to cor- 
rect mistakes, rewrite sen- 
tences and move paragraphs 
before pressings button that 
printed pristine prose. 

That early word processor 
I trained on would today be 
considered a dinosaur. Tt 
user! ^-in. magnetic tape 
and was the size of a small 
refrigerator. That was just 



the processor part: You still 
needed an electric typewrit- 
er to make the wards. Its 
cost, in today's dollars, 
w ould be about the price of a 
domestic econoear. 

Over the years „ word pro- 
cessors came down in size 
and price to about the dimen- 
sions and cost ($2000) of per- 
sonal computers. In fact, a 
word processor is a comput- 
er — but one that's dedicated 
to writing. This makes the 
computer a better buy, be- 
cause it will do so much 
more. Trouble i* P you have 
to study a manual and learn a 
legion of keyboard com- 
mands In order to address an 
envelope. This is why so 
many professional writers 
shell out. two grand for a 
word processor, which lets 
you write without previous 



experience running the con- 
trol board at NASA. 

Now, I ra happy to report 
on tw r o machines you can use 
right out of the box as you 
would a typewriter— and 
which don't cost a heck of a 
lot more. One isn't even 
called a word processor! 

I've had the chance literal- 
ly to put my hands on the 
new Videowriter by Magna- 
vox, and on Smith-Corona's 
Personal Word Processor. 
They have much in common p 
but enough different fea- 
tures to offer a choice based 




on what's most useful to you. 

first of all, each machine 
is easy to use. The monitor 
screens literally coach you 
through the steps necessary 
to create a document. The 
screen, by the way, is where 
your words will apjjear after 
you've punched them on the 
keyboard, Videowriteris am- 
ber screen shows IB 1in€!s of 
00 characters; the PWP's 
green tube shows 24 line? of 
the same length. Your words 
are stored magnetically, for 
printing after the docu- 
ment's done. The PWP 
stores about 32 double- 
spaced pages on a micro- wa- 
fer cassette. Videowriter 
holds about twice that on a 
B^in. diskette — which also 
contains aSOJjOQ-word spell- 
ing checker. 

With Videowriter, the 
monitor, printer and memo- 
ry are boused in a single 
unit, attached by cable to a 
keyboard. PWP's printer 
anti keyboard are actually 
one of 20 Smith - Corona 
typewriters, purchased sep- 
arately and plugged into the 
PWP, The PWP itself costs 
$500 and consists of a sepa- 
rate monitor, memory con- 




sole, and keypad- S-C type- I 
writers range from £S(M> 
upward; a 50 r 0M>*word spell- 
ing checker is available in 
the more expensive models. 

Another difference be- 
tween machines is the way 
they print. Videowriter uses 
thermal- transfer for quiet 
and fast printing — 25 to 50 
characters per second. The 
S-C typewriters use daisy- 
wheels, so printing can be as 
slow as 12 characters per 
second. But because daisy- 
wheel is a contact system, 
print quality is somewhat 

ThJW-ptete PmonaJ Word Pta- 
£iw uses Smith-Corona type- J 
urfitersas keyboard and printer, 




better, and you can make 
carbon copies. You can't do 
this with Video writer's non- 
contact system — which pro- 
duces remarkably good type 
for a thermal system, 
though. By the way; you 
don't need special paper for 
either machine, but top- 
quality bond looks best, 

Because of its smaller size 
and fewer components, the 
$800 Videowriter is easier to 
transport than the multiple 
unit PWP, On the other 
hand, the PWP can be used 
■ as a typewriter only. TTiL& m 
a convenience when you 
have to dash off something 
short that requires neither 
permanent storage nor mas- 
sive rewriting, With Vi- 
deowriter, you must use the 
monitor and store the item 
on disk before printing. 

Despite their differences 
and shortcomings, the PWP 
and Videowriter bring some 
much-needed convenience to 
what's often a tedious 
chore — and do so at reason- 
able prices. These and oth- 
ers yet to come might not 
make writing any easier 1 hut 
they'll make typing less tire- 
some. m 
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rooking in public: 
A radical proposal 

These days the level of social discourse between smokers and 
non-smokers is approaching that of a tag-team wrestling match. 

While some people try to solve this problem through segregation 
or confrontation, we at RJ. Reynolds have been proposing a more 
daring solution: greater courtesy. 

For these outlandish views we might be called dreamers and 
cockeyed optimists. But we continue to believe in the power of polite- 
ness to change the world. 

We can almost imagine how it might begin. 

A smoker is about to light a cigarette in public. He pauses in mid- 
match, suddenly conscious of the non-smoker next to him. Bracing 
himself for a hostile response, he asks, “Excuse me, do you mind if I 
smoke?" 

The non-smoker is momentarily stunned by this unexpected act 
of courtesy She stifles several witty replies that leap to mind; she can- 
not let his politeness go unchallenged. “I don’t mind,” she answers, “as 
long as you don't let your smoke blow in my face." 

Her flagrant tolerance puts the smoker on the defensive. But he 
tries to regain the upper hand. “HI do my best," he responds. “Let me 
know if the smoke bothers you,” 

A deft comeback. But the non-smoker presses her attack: “I will 
—and thanks for asking," Not to be outdone, the smoker brazenly re- 
plies, “Thanks for being so understanding.” 

An unlikely dialogue? Perhaps. But, who knows? If this sort of 
thing ever caught on, it might lead to a sudden outbreak of dvil 
decency Or even escalate into full-scale friendliness. 

Common courtesy. It's just crazy enough, it might work. 



Brought to you in the interest of common courtesy by 

R. T. Reynolds Tobacco Comp any 








SMALL ENGINES 
WORK HARDER 
THAN LARGER ONES 

Va*, * cylinder enginea work harder than 0 
cylinder *nginei lr> Ifllv^l 1h* 4*rnq dPitonCfl! 
When me 4 and f cylinder engine* have bokh 
(raveled 10, MO mi lea, Ihe 4 tyUndar qngin* 
haa wefke-d Hie equwaleM ol nearly 2Q.DD0 
mi lea. Th*y afsu run tictt*r — tending Ed 
shorten the Me el year ell fry creating var-niah, 
gum and iludqa 

All thsa fneena mere wear and tear on your 
emptier 4 cylinder pngmrv II neeide more cere 
and ettanhon. A auan of HISlGNE with gatft 
gil and Tiller change will help get rid frf Shoae 
dcipnaiTs I ha! rob ynur nftg-ne' = ellieiency end 
amaothnesa Claae angin.es nm dehar, longer 
and mere ecojiemicellv lhan dirty ones 

Uu RISLONE al oil chanfle lime or when 
you re down .n qy*rt. 

■Gal the big. yellow, rrd And black QUART 
can cl fUSLQNE el diacount ito r as, retail 
aulo Chains, and parts stores *w*rywftene. 



FREE: 32 page LUKE TIPS 
bookJei InPgrma ilon r Idea* 
end d»5CLisaiQa about prob- 
lems, perlorm-an-ce and iubri- 
celron. Sand aall-addrasaed, 
stamped envelope 4¥z * 6 Vi 
or larger. 



THE SHALER CO. 

Waypon. Wl 53963 

In Canada* Weire* Packaging Co.. Ltd. 
Scarborough, QntariO. MIR 4 Q 2 
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FREE! 

Real Estate Catalog § 



of AmsrJcA 

544 1 0OOfi of picture real estate 

in 43 states. Forests sif-bams, homes, 
small businesses, secluded Areas- CALL 
STROUT 

$ccttadal>, AZ 1^00-472-5243 
Rtri-dinp. CA > -S KKV-Z £ 5- T 7 S T 
«Uflfri4MJaX LCAJ 
Spring Vanay. CA i-®i*k52J43B9 
Ulilah, CA l-ftlMM42-43ai tCA\ 

Cart* I, CO l-BW-59?-2DSa 
C'B pflnpcrt. FL 1-400-231-421-3 
Spring HIH, FL l -MG-* 2-MI W 
Howland, ME i-SKI-22SnM25 
ftf^ln MD 1 MO-441 -5243 
C*md*nlan MO iMQ| 

Ed-in*. mO 1 aeosAtiJJS 
Stockton, UO T-4O0^B72-i2§3 
Lincoln, NM l40*W-4tt» 

Wtiftillald. HH ]-»Ml-4fi4-S2e3 
AyEwrn.WT i^w-S35-Wi6 
Singhimlon MV 1-4O0-424-M41 
w 1 -409-65 1 -55W iPlTI- 
Ctncm«utyi.NT i W3Z2 .24* 7 
Fuhhill, MV l-4M-334-02(]7 
f iaan. MV 

La PargaHllt. MV l.flWM72-3315 
Malonn, MV 1 -40D-H «W-i 
Miiiini, MY I eGP-34 i-i-ilO 
»ayr3||*, NT 1 -GflM? Z^27fl 
r*M* Junclmn. OR 1-400-3 3 1??D* 

Gl*nt«, PA 1 -40D-772-52B3 
S#ndy Lika,. PA 1 -400-277-5*47 
C*ru«, TX 1-HO-325-3 1 *1 
Idlal tons 2J2CJ 
Will* Rher. VT 1-9 DO -93 2-0 702 
Appemiltmc VA 1-440-520-0441 
or 1-4 £0-460-3 3*5^ A) 

Oiltwyn tfAt-aethG41-7374 
L-n inn , VA 1 -400-B23-1 1 0* 

MirilnlDn, WV 1-4OO-942 S2 03 

MD&rellald. w V r-soa-sas-ww 

PatiTitown. WV HM-233-41H6 
or 

HW-555'1212 l"V Pr town qr 1 ^0&*4 1 *2Bi; Jqr 
wr.lfl SHnul 4«iK, fc. 4HI, Sf^IngHeld. MQ £5 FOR 
Plaaia Indus* $2 ihlM»ingh 



Keyfinder-^ 3 ^^, 




C Inpimjf 
h ,i n+ i* fW t* 

TlmcA to locate feevs 
AELached to the li B#ep’n 
Keep’ Kij^iindcr. If it> mihsn n 'sri-lt ttmSIisn, 
the Koyfinder restwnd? w-il h F-hit ; :ui: nf luod 
rh irpfl. J^nd Jlfl.TC. CKaek, Md:, or VISA 
I#, E!xp. date, Htf.L CA roEidenlF add -Bales 
tax. E£aliflfoclion or mdMy bedt 
M.A- B*d0l Cstfllt^u-e 
17EB Fillmore Dr, Dept PM36 
Monlerey Part. CA, ?t 754 

ceiaii 2B8-3043 Free cmtoym 



SURE CURE! 



Seals leaks, 
smoothes shifting. 

Look for the 
guarantee on 
the bright blue 
K&W cen. 

K&W PRODUCTS 
P0. Box 231 
Whittier, CA 90608 




HINTS 

FROM 

READERS 



Bobby-pin holder 




Mount a bobby pin in the end of a ft- in. 
length of 5.1&-in,-dia. hardwood dowel, 
and you have a handy tool for mani po- 
int mg screwy holts, na\[$ and other 
things in restricted spaces. To mount 
the bobby pin, you should bore a &Vin.- 
cteep hole into whieh the loop end of the 
pin can be forced. Then you can add 
wedges cut from Loo th picks and glue 
them to anchor the pin firmly in place. 

—Walter E- Burton 



Short tooJrest 




This short tool rest for a wood lathe was 
made of two short pieces of pipe. The 
tool post is a l-in.-disu pipe. The rest is a 
quarter section cut from a 4-in.^lia. 
pipe. The lord post vcas slotted tu take 
the edge of Lhe rest. Then the two pipe 
sections w r ere arc- welded together, The 
total cost was less than SI because both 
of the pieces were salvaged from a 
plumber's scrap pile. 

— Afj'rc and Rolter! T upper 
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Discover the world’s 
oldest hob by f 

Build this beautiful 
wooden ship model. 



Special offer for those who have 
never built a ship before! 



No ALT 50 



Tftbuldn’l you Love to build this historic ship mode]? U r s a 



rnJUlLUL l jfUU LUVC LU UUUU Liua JU-33.'_rL JIl. ZlJU|J L J LUUCJ . II 3 d 

,rfy trve-to-scale, 21 - replica of the 2-mas ted schooner Swift, a 
fjj | Virginia pilot boat of 1BQ5, Wsll, now you can! And you don't 
have bo be a skilled craftsman to do so. 

Sf It really isn't hard 

Even if you've never built a model before, you can experi- 
CJ encc the relaxing pleasure and pride of accomplishment that is 
Cd offered by this fascinating hobby. You can build the Swift. The 

Gj 1 secrets in our kit, designed especially 

ft for the first time modeler,, with pre-cut 
parts that make assembly easy. Clear, 

Q , large scale plana and instructions that £ 
p i virtually take you by the hand and guide 
you every step of the way through 
hours of the most relaxing fun you ’ll ever 
jjj 1 have. And when completed— a museum c 

tj quality model you'll display with pride, ^ 

W with gleaming brass fittings, walnut 
ffi j planked hull, delicate rigging— tif dike I 
ft in every detail. 

O Quality you can see and feel 

^1 The materials in our kit may be bet- 

, ter than those used in the original ^ 
o , Swift. The keel section and frames are m 
Cl pre-cut plywood, ready for quick as- 
sembly, The Swift * s bull is planked 
W twice; once with thick, flexible lime- 
ft wood for strength, then overlaid with 
ff planks of African walnut for Lasting beauty. 

ft j You won't have to make the fittings— we’ve done that for call 000-64 2-8300. Use Visa, Mastercard, American Exp: 
f[ you. Our kit contains ready- to-use blocks and deadeyes or use coupon below to send check nr money order. 

MODEL EXPO, INC. 23 Just Goad, Faifflatd, NJ 07007 pm-36 

PteasQ sand me kits of the Swift {No. AL1S0) at $39-95 plus ^ 

FHEE tools, booh and cannons. Check or money order en- 
closed. (Add $4.00 for delivery NJ residents must add 6% 
sales tax.) 

Name _ t 1 .? 



F-d*r>*Mrvg yni, nw d I® tXi-ld IhClUdfrC 



Miniature Cannon 
Kit Btrausl 

Set of two sold brass - . jkj 

cannon on walnut carriages 
to be mounted amJdthip. 

$4,00 value, sent FREE „ d^Si 
with your order. ' 

model expo, inc. 

23 Just Road, Fairfidd, N J 07007 



hobby cnl^loa 
wnt FHEE 

«n(h yDLf wdfir 



| Address 



ff toss f/iff n cfeApftfedL P2U may mtum ym/ purctrssti Wiffyn 30 da** foi r a full rftft/fltf. c 







Computers 




BY RON SCIBIL/A 



Sitting pretty 




Tsndy'j Model 600 laptop hai plenty of memory. Improved display. 



T muly Corp. is the c tear 
leader in the portable 
field thanks to its popular 
Radio Shack TRK-SO Model 
100 and Tandy 200 laptop 
computers. The Fort Wurth, 
Texas, company plans to 
keep ahead of the stable 
l>ack by adding a tnp-of-the- 
line model. 

The new Tandy 1TO built Is 
on the strengths nf its prede- 
cessors, both of which re- 
main in the line, and sug- 
gests that the Texas giant 
has been pending "wish 
lists' 1 sent in by Model 100 
and Tandy 200 users. 

For starter^ the Tandy 
600 makes the long-awaited 
jump into the 16-bit micro- 
processor world,, using a 
iow-power-draw version of 
the same I ntel 80S8 found on 
Che IBM Persona] Comput- 
er. The result is both faster 
processing spend and, more 
significantly, greater memo 
ry-ad dressing capability; 



Although the 600 comes 
with only 32 kilobytes of ran* 
dnm-access memory (RAM) 
standard, the 11 -pound por- 
table can handle up to £24- 
KB RAM by means of op- 
tional B6- kilobyte upgrades. 
All *224 -KB RAM is "con- 
tiguous ,” meaning that un- 
like the Mode! 100, which 
outside suppliers have ex- 
panded beyond its original 
32 kilobytes by mean* of ex- 
tra RAM "banks,” the Tandy 
600 can hand It 1 single files 
larger than £2 kilobytes in 
size. 

The new portable also 
packs a built-in disk drive 
with 360 KB of storage on 
single-sided 3'/^ in. micro- 
floppy disks. But users who 
don't require immediate disk 
storage (or who don’t have a. 
disk on hand} can, as. with 
the 100 and 200 ( keep data 
alive in the 600 s nonvolatile 
RAM. 

The 600 also retains the 



Tandy philosophy of provid- 
ing a selection of built-in, 
instantly ready-to-uae soft- 
ware (or more accurately,, 
firmware) etched into ROM. 
The now machine improves 
upon the earlier versions’ 
firmware — though at some 
cost in ease of use — with a 
considerably more powerful 
integrated Micmsoft pack- 
age, This package includes 
six programs; System Man- 
ager, a housekeeping pro- 
gram that serves as a traffic 
cop among the other applica- 
tions- Word, a version of Mi- 
crosoft’s well-known word 
processor; Multiplan, a ver- 
sion of the publisher’s 
spreadsheet; Telecom, a 
communications program 
with autodial capability anil 
XMODEM protocol for er- 
ror-free file downloading; 
Calendar t an appointment 
scheduler; and File, a data 
base. 

The 600 has a new i 6- lino 
by #0- column liquid-crystal 
display, twice the ld-by-40 
capacity nf the Model 200. 
Other features nf the Model 
600 include a built-in 300-bps 
(bits per second) modem 
with autodial, autoanswer 
and direct connections; a 
built-in cluck with uutn 
wake-up; and automatic 
shutdown, its built-in re- 
chargeable NiCad batteries 
power the laptop fur about 
11 hours. 

Base price on the (TO is 
SI 589, with each 96- KB 
RAM memory upgrade kit 
tagged at $398.95 

Going beyond laptops, 
Tandy's other new comput- 



er, the Tandy 3000, takes 
aim at IBM’s top-of-the-line 
PC/AT, 

There's no questioning 
that Tandy has priced the 
3000 very aggressively in- 
deed. A L- drive model that 
has el 1.2-jnegabyto floppy 
disk [hive and 51 2- KB RAM 
is tagged at S2599, The same 
model with the addition of an 
internal 20-MB hard-disk 
drive goes fur Both 

prices reflect substantial dis- 
euunts— up to 40 percent — 
from IBM prices for similar- 
ly -speed equipment. 

Wild blue yonder 

Armchair jet jockeys get a 
chance to show just how 
much of the ^ right stuff' 
they have with "Jet’' — Hub- 
LOGIC Corp, s 550 software 
program, 'Met 1 " let* owners 
of IBM-PC compatible com- 
puters experience ail the 
thrills of high Mach num- 
bers, redouts* blackouts, 
strafing, dogfighting and 
carrier landings without 
leaving (he safety of their 
homes. 

While your colleagues may 
believe you're assembling a 
bulletproof spreadsheet 
analysis, you can esca|*e 
your deskbound reality to 
soar after MiG 21s or 23s in 
your choice of an F-I6 Fight- 
ing Falcon or F-1B Hornet. 
And SubLOGiC offers op- 
tional .scenery disks that can 
si mul al e teiTai n a ny w here in 
the continental U+S, The 
program also can load scen- 
ery from Microsoft K s Flight 
Simulator di.sk. 
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It’s Unanimous 

(Even the competition says ESCORT’S the one to beat) 



It's easy to see who -sets the pace in radar 
warning,. Just read ai! the detector ads. Most 
of [hem claim to be as good as ESCORT, a few 
say they're better. 

At least they agree on one thing. ESCORT 
is the one they have to measure up to. 

A modtm classic 

ESCORT was a radical piece of electronic 
engineering in 19? S when It was introduced, 
the first practical use of superheterodyne tech- 
nology to warn of police radar. Car and driver 
magazine said. ", ..the rp-dpi detector ewoftirt 
till* finally il**d Up to Its prom Is*. 1 * 

Since then, our engineers have never 
stopped refining that technology, ESCORT may 
look the same do the outside, bui it newer 
stops getting better cm the inside, 

Standard fit COtflpArifrbfll 

Now, when experts refer to the high-water 
mark in radar protection, they automatically 
turn to ESCORT in March of this year. Car and 
Driver published its latest detector test, this one 
■comparing remote-mounted models. ESCORT 
is designed for dashtop or visor mounting, But 
the magazine included ESCORT in the test 

anyway, a* th* reference ageing which the 
performance of the others would he measured. 
ESCORT scored 412 points in the final rating, 
compared! to 274 for the highest-finishing 
remote. You might say tha comparison showed 
that there is no comparison. 

A gllt-frdgfld reputation 

Seven years is a long time in the radar 
warning business, but there ts no shortcut to 
a good reputation. Car and Driver said, "Th* 
ESCORT radar dotoctorl* clearly the (eadu-r 
In fl«k) In valoo, cHttome# **#vk*> anil 
perform p near. + " 




csccTffl rtcru- Ijtf-cfi cnfrreJy frann 
□riwrf-'^WTVrnrs far al^wr dehcripi-F. 



Sv it's easy to understand why other de- 
tectors would try to stand in our h me light 
ESCORT has seven yearn worth of credibility, 
the one quality tha l money can t buy m l hi* 
business. 

Chock Oilr references 

Credibility doesri? come from extravagant 
claims. It com os from satisfying customers. 
Vo li probably know someone who owns an 
ESCORT ■: nearly e million have been sold). So 
ask about us. 

ESCORT pioneered superheterodyne *eterv 
mg circuitry. Ask if mir radar warnings always 
come in time. 

ESCORTS reporting system combines an 
alert lamp, a vana ble-rate beeper that distm 
guisties between K and K band, and an analog 
metec all to an mstam indication nf radar 
strength. Ask if our warning takes the panic 
out of radar. 



ESCORT is sold in one place only, the 
factory that makes iL This lets you deal directly 
with experts, Any of our staff or over GO sales 
people will be glad to answer any questions 
you may have, about ESCORT or about raoar 
in general. 

Wfe'vE 1 been solving people's radar problems 
since 19 78. How can we help you? 

Try ESCORT at no risk 

Take the first 30 days with ESCORT as 
a test. If you’re not completely satisfied 
return it for a full refund. You can't lose. 

ESCORT is also backed with a one year 
warranty on both parts and labor. 

ESCORT $245 * OH res. add $13.48 tax) 
*jji£ii-ify Pliant i in Canada 

TO L L FR EE 900-543-1608 




By mail send to address below. Credit 
carets, money orders, bank checks, cer- 
tified checks, wire transfers processed 
urmnediately. Personal or company 
checks require IS days. 

ESCORT 

IADAR WARNING RECEfVER 

Cincinnati Microwav-e 
Department 
One Microwave Plaza 
Cincinnati. Ohio 45296-0100 



Tip-ie in ■■Til^.[^lk; , rt*4 Mieliite can m talk sfxr* Sufld * P on Dntjuc st^Sirms ct^ckiw^ ^Iiaek. 

£ 1965 Cintirvnati Hi CM>*ave. Irx- 





From bare 
to beautiful 
in less 
than a day... 




with 

Polyshades: 

Stain & polyurethane in one! 





Because Polyshades combines 
beautiful color and tough protec- 
™ - tion in the same step, 
it cuts finishing time 
in half. Now wood 
finishing is twice as 
fast, twice as easy. 
And Poly shades is 
highly transparent. It highlights 
rather than hides wood grain. In 
six rich colors, satin or 
gloss, Poly shades is a 
stroke of genius. See 
how easy it is. Send 
lor our free 
booklet. 



r"Mjnwaac Company, Inc,, Dept. FM-Q36 
. RO. Box 436. Little Falls, NJ 07*34 

I Please send frrc 'Tips' booklet. 



i ^ i 

| Addpm 

| SJ fence Zip 

1 

Minwax makes wood beautiful 

mare pa weed tredems ft ©1366 Min ™ Company 



$2 



COMPUTERS 

(Conti mwti fnynt page *0) 

Hard news 

Data storage is not only fretting 
cheaper, it’s getting smaller. Fur some 
time, owners of IBM PCs and close 
compatibles have been able to upgrade 
their data storage dramatically by add- 
ing an internal hard-disk drive to their 
systems. 

What’s changed now is Lhat instead of 
taking the place of a floppy-disk drive, 
the “new wave" hard-disk drives are 
plug-in boards small enough to fit into 
the PCs option slots. 

The first of these products to hit the 
market was Plus Development Corp.’s 
Hard card. For $10%, the Hardeard 
puts a preformatted 10-megabyte 3 Va- 
in. hard-disk drive with controller on a 
plug-in card 4 in. high by 13 in. deep by 
only 1 in. wide. The card weighs just 2 
pounds, has an average access time of 
65 milliseconds, and consumes only JO. ft 
watts when operating. The drive comes 
with a file management software pro- 
gram, which was codeveloped with 
Software Publishing Carp, and is called 
HardcarH Directory. It allows for easy 
loading and locating of application pro- 
grams and data Dies on the hard disk. 
The product's I -year warranty includes 
immediate exchange at authorized ser- 
vice locations. 

Other manufacturers are losing no 
time in bringing out hard-disk cards of 
their own. 

The DriveCard supplied by Mountain 
Computer of Scotts Valley * California, 
Ls compatible with the IBM PC family, 
the AT&T PC 6300, and Compaq mod- 
els. Mountain has two versions of its 
card, one with 10 megabytes of storage, 
the other boasting 20 megabytes. The 
unit occupies IVa card slots and draws 
14 watts of power, Average access time 
is 85 milliseconds. Mean time between 
failures, Mountain claims, should be aa 
much as 20.00Q hours. Prices are $1195 
for the 2(hmegahyte drive, SI 095 for 
the 10-megabyte version. Both carry 1- 
year warranties. 

Irvine, California-based, Western 
Digital has introduced its hard-disk-on- 
a-card, dubbed FiteCard. The 1'4-in.- 
thick, 10-megabyte unit uses a single 
slot on an IBM PC and Wz slots on the 
IBM PC/XT or compatibles.. Western 
Digital’s product gives the memory- 
hungry computer user an extra bonus: 
You can add from 128 kilobytes to 512 
kilobytes of RAM on the same card via 
an optional expansion board. Western 
Digital says it’s planning other interest- 
ing add-ons for its FileCard in the 
coming months. Suggested retail price 
is {1096. 

Chats worth. California-based disk 
drive supplier Tandon Corp. is yet an- 
other contender. Tandem's Diskard 21 



for the IBM PC, XT and compatibles 
installs in a single slot on most systems, 
and is able to cram a hefty 21,3 mega- 
bytes of formatted capacity into its 
drive. Power consumption is 11 watts, 
price is $995. 

In other nows from the data storage 
front, Japan's JVC will offer a 1.47- 
pound oiie-third-beight 3 s /*-in, hard- 
disk drive with up to 10 megabytes 
capacity. Because of its small size and 
low r power consumption, the JD-3S 
should find its way into a wide variety 
of portable applications. 

On-line crlmestoppers 

You've seen pictures of bad guys on 
the Post Office walls. Now, get ready to 
see them on your computer display. PC 
owners who subscribe to CompuServe 
Information Service can take part in an 
electronic dragnet designed to ferret 
out some of this country's Hastiest crim- 
inals. The FBFs 30 Most Wanted Fugi- 
tives program r which began in newspa- 
pers back in 1950; has now arrived in 
the electronics age, and computer huffs 
are being enlisted to help with leads. 

Users of Cohjjqbus, Ohio- based 
CompuServe get a brief history of the 
10 Most Wanted Fugitives program, 
then a list of names. Subscribers can 
get a “Story and Description” or "Por- 
trait of a Fugitive" rundown on which- 
ever fugitive they pick. The Story and 
Description option describes the fugi- 
tive’s crime, personal habits and histo- 
ry, the last place he or she was spotted 
and cither relevant data. The Portrait 
option provides a monochrome render- 
ing of the fugitive and includes such 
vital statistics as age, height, weight 
and habits. CompuServe says the 
graphics can be received by 40 to 60 
percent of its 230,000 subscribers, 
those possessing an IBM FC or IBM- 
compatible unit and using Compu- 
Serve's Professional Connection or 
VI DTE X software. Subscribers who 
don't have this combo can download the 
pictures to disk and view them later, 
the sendee says. 

What's disk? 

Fuji Photo Film, recognizing that the 
floppy disk is fast becoming a kid’s best 
friend, has put out a free 32-page book- 
let which introduces any age computer 
users to the basics of diskette care and 
handling — and furnishes a lot of basic 
information about the floppy format 
along the way. 

The Floppy Disk Story even includes 
a glossary of computer terms— from 
crrrcss time to uwrf processing. You 
can get a copy by writing to Fpji Film 
Promotion Dept.; P.O. Box 9870, 
Wethersfield, CT 96109, PM 
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r BE Y1UR OWN BISS EARN UP TO 
$20 AN HOUR IN A MONEY-MAKING 
BUSINESS SF TMUR OWN! 







No Experience Needed 

Wiitr Relsaw Sharp-All it's easy to siart your dwti business No 
selling is involved no inventory People bring in iheu work 
you lake in year round CASH PROMTS and keep 90 c oul ol every 
dollar you earn. Work spare time or full time right al home m your 
garage, basement or toot shed. Work the hours you want 
FREE Book tells how to start your own business even while work- 
ing at your regular tab 

BIG PROFITS — Plenty of business wailing. 

Every home and business has saws arm tools thai need periodic 
sharpening There s plenty of husiness wailing for the man who 
can sharpen saws planer knrves lomter btades wood chisels, 
scissors, pinking shears snips, lawn mowers, axes and other 
garden, shop and home tools Belsaw Sharp- All does ALL these 
jobs arid mo re gixkly. and a t a d ig p rolit You will be sharpen- 
mg headquarters lor carpenters builders lumberyards, facto- 
ries. home workshops and hobbyists hundreds of |obs right m 
your own neighborhood 

SEND FOR FREE FACTS TODAY • 

ViJU Pi'ih rir.ffplir'.j) n-gi nrlpr f^s ! ,pp hii'ju n^ili yfu £,m Herrin Mi,i •■.fxirt' r hh 

BIG CASH FftOflTS ■■■ " . ■ ■■ "> «'S-V !i. m : -j ' i S-mI : ... . ■ 

rtio p^'rA'd ta’ tuM d*lii |p ' r>>i out toeiiit'VH DO- DJt FREE ■ 

30-Day 

Trial Offer! 

Quf FREE Booh sells how t d start ,1 
prgfiraki l e . lileti m e me sn rii pen- 
ir*g business. \mt wa iielp v&u 
gfOw how we II linantti yflu 

lEi.JAw MiehiHtl-r Hl^ HWS PS. Nor MZU. II 






to set »w’—; t « 



BELSAW SHARP-ALL lots you sharpen saws , . 
shop and garden (oofs tor home and industry. 

There is NO OBLIGATION! 

Tilsit imchmeSV " 

DEPT. B0599 

P.D. BQX 3J620 
N KANSAS CITY. MO. 6411ft 
PlrviSc- M- in ii . FREE • w . i=! , - LIFETIME SECURITY nfl 

1u details Iin vnur SQ-O.iy Frpr TkiI Qhei 1 



SM 



Your 



: m 



emit 



No 



ObliqaElOfl 



ACT NOW! 

Coupon J 
Brings 1 
Futi * 
Details > * 



Mann 



R-Sdress 



Sills 



NOW! 

Use your 
SPARE TIME 

inflation 
and the 
high cost 
of living! 



i 

i 

i 







Tilting 

Bed! 



1 ,000 lb. 
.Capacity! 



Never 
Rent 
\V Again! 



Utility 



Folding Utility Trailer 

4’x8’ 



Was 



Now 



Features: 

• Heavy steel frame with tough 
baked on enamel finish. 

• Leaf spring suspension for 
smooth ride. 

• Reinforced tongue for added 
stability. 

• 1W’ ball hitch. 

• Stake pockets so you can add 
2x4 stakes. 

• Popular 480 x 8 high speed 
tires with 4 bolt wheels. 

• Steel fenders. 

• 4 solid rubber easy rolling 
casters. 

• All lights & 



List $349.95 

$186.95 

Item# 1 257 Ship Wt. 222 lbs. 

Your average utility trailer may do the job ol 
hauling, but after the job is done where do you 
store it? Our 4' n 8' folding trailer takes away 
Ihe storage problem by folding quickly & easily 
into a compact 5'3”VV x 6'H x 2’ D package that 
you can roll away to any convenient storage 
area Save at least 55% over average retail 
prices for a comparable trailer. Thsts 
$250.00 less than anything similar? 



Shipped Truck 
Freight Collect 



Complete road ready kit. 

Steel fenders. 

Easy assembly with basic tools. 
Baked enamel finish. 

1 7a” ball hitch. 

Comes with approved wiring. 

Popu lar 480 x 8 h igh speed ti res with 
4 hole wheels. 

Bed size 40" x 48". 

Load capacity 1 ,060 lbs. 
Motorcycle rails and boat cradle 
available. 



Ship Wt. 124 lbs 
Will UPS 48 states 
for $30.00 in 2 boxes 



Trailer 
Kit 



Northern 
ri -i Hydraulics 

J UlMSr Dept# 9036 



Spare 

Popular 480 x ft, A hole high speed 
wheel and tire Fits both trailers 
#1257 and #12542. Don’t Get 
Caught Without One!, Ship Wt 
1 T lbs.. Hem* 1 21 1 



$23.95 



tyiLi ;iUfedkLHyHHMfl flBTjpdfcfclk IT|L£I 




Call 1-800-533-5545 today and 



On These Name Brand Parts, Tools & Equipment! 



Don't Be Without Power 



Ideal for home- 
owners, famners 
contracts & 
vacationers. 

1 Year Warranty 



Log Splitter Parts ^ 

11 Opm 2 Stnge Pump N 410*2, ,. $63.95 

1 ,i Qpm £ Pump. *10JS3 If 2.95 

1 6 (Spm 2 Stage Putnp, » 1 036- 1 24J5 

32 Gpm 2 Stage Pump, 41 01 1.. S 246 .00 

Stanflitd 4- Way Cental V#h#* h *20t0 $46.50 

Aulo QetinrVaH #2020.,, $40.95 

4x34x2" W*k§*dCy1. . 4 60242:4. $1 09,95 

Sh24x 2 iH Tie Hod Cyl.. 49D9524 ... tl 05.00 
Much Mora in Stock it Low Discount Pnc**! 



Generators 

4000 Wan . ft Hp = BNag*, 33 Amp* & 1 20 V. i 66 

jfsmris os 246 MOllfi. LiBt ilOM IXI. Ham* 1 6402 

$422.00 

4000 Watt. w;aftBC. start. L<5l $11^3. Hem# “F64G3 

$485.00 

5000 Watt, 1 1 Hp. arLMS, 4 2 amps ® 1?0 V. 2 1 

iUmpi ® ?40 vol^ Lift $ 1 174 . 00 . II *nr * 16404 

$599.00 

5P00 Wa-tt.w/alec start, Lisin 29ft Mem* 16405 

$699.00 

(1 Year Warranty on Abo*# Generalises) 



Honda tNpr^f: 

Generators 

Othsr Hond* rrTS A V^BLhm! 

Ptpducl* A vel lebler HONDA 

Honda Ekiooo. 10 O 0 wAIttcrnOwer List $479 
Ship Wt 53 Ifefl, 

Items i B72 $393, OC 

Honda EG1400. *400 *■*!!& of powac L.sl $509 

fsh r i V/3 7$Hba 

l ism* 1 «7.. $429.0C 

Honda EG 2200. Z3D0 waits of pawtif Li&l $74P 
Ship m aa its, 

iiem* ttu — ., ..$519 r 0G 



Air Compressors 

SANBORN Single Stags 

5 Hp , 60 gaKon vsrl^Bl, 2 Cylinder 
jingle stpgi? I? 7 Clm s 40 P^i. 1 00 
Ctm A SO Psi LISE $1 * 60.00 



Gas Engines 
Always the Lowest Prices 
And the Largest Selection! 
One , 

Year 

Warranty? - 

Gas 4L-' 

Engines \c 

Horizontal 

5 Hp. Te«iLini4*k V irtsFt. #6051 
BHp.BrJgg*, V’sharr *6052 .... 

BHp, Tecum nah..caBl iron Botevs 5001 .1192.05 

ft H p B rtggt . 1 " Hull. 4 flOBO , . ..1 222.95 

1 0 Hp. T*c ufflHh, C4*l Hi>n jft»m 401 5 «33 *3 
lOHp. T*cyjn*#h p giec start 460101 ... ,1209 95 
&Z0 Hp HcMliontal 6 Virtleil «ngl n*& av*IF4bJ* 41 
SUPER LOW DISCOUNT PTOCC&I 

Vertical 

S Hp. (!r<gg». 1" shall. KfOSO S21T.95 

9Hp Tecumteh. cast iron aieave 7002 1190.95 
10 Hp. cast mn^ &i**v*= 701 Q S3 21 95 

3-23 lm horizon tvH 4 Y 4 flJG 4 E engine* AvniLstM* 
SUPER LOW DISCOUNT PRICES* 



Stam# 194949.. >4y/,UU 

IMC Two Stage 

6 Hp.. 2 -i.ttga. 60 gaJIan vflrNeiF, 
17 JCf^rS IflOPni, 1 3 36 Cim® T 7 ? 

P*i a heel Bargain- Lint tl 202 00 



Trailer Parts'*^ 

High speed hul?6 SosndiB scl. 2000 lb cipBcity 4 ' 
boll circle. 4 itofte. 2 bubs & 2 spindles, duat espa 
sppered bonn:^ lyptiolFfi £ oofher $37- 50/ sot 



$879.00 ^ 



ft*m* 15976. 

iCoTuprasnarfl nblpped truck IraigM col lectl 
Wi c*My n wide utpolioft at comprnano^* A nlr 
Ippl* *t Sniper Low Olwa&yat prtcen! ActTcd^sfl 



SI39 $5 



High spsed trailer wheels & i^rea FHsalM hprebaal 
4 snowmobile irailera 

ttflm 4 $aZ 4 Ply Cap Sale lire o 4 ly 
1211 4 ft 0^8 4 590 lbs 123.95 I 15 .H 

1J15 STOjfft * 718 lba.933.SS *24.05 

111 * 430 jt 17 4 T 0 £!h*t 3 B. 9 S 124.95 



[ ,| Homelite 

2 ” Pump 

This pump ts equipped with abrasive and chem+cai 
raaifilant lenli. i(Je*l fdr cl«*r w?l#r, cfrimicnl rerl- 

iliierf Arch*mio*l1ranyFnf LiBe^S' aucbcn PumPI 
B400 Gph. with a 28' lib LDPM saai®. ft hp 0r*gs^ 
angina Ccwnas wi?h univerBa* mounlmg base Fpf 
permanent Inalallalnn Llal 1329.95, Sb Wl.37 lbs. 



Trailer Bpnngt 1-**" W!ds w/flye CBPlerof 25 '4’ 

item# Capsf? ily Sprif-ga Lears &4l# 

1250 ioog ibi. a i i32.oo fpt. 

1251 aoooib* 2 3 ai.owpr. 

T 252 20 OCHfcap. 2 3 ST.OOVpr. 

^i-g’T-Sbring 5et^ifeC'hl4. Ham# 1 255. tip.OWp t 



K 111 Single &pri , 

Nlorthern= 
Hydraulics 

NC/ 



I Order Toll Free 1 *800 533-5545 

t Send for ■ Free catalog or Indude $6,00 and receive your 
I catalog and a Splitter Design Booklet. [ ] BB 

^ V NOf1be.Fn 

Hydraulic t 

jff \ aoi twtcutrpd 

aurnt4 ^ r4 - Mrt 
5 S 337 

o*pt.# 9036 

Please Rush Me My FREE Ditcount Catalog' 



Name 

Addreis 



State 
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threatening big n aixies in the 
general aviation business. 

In 1985, general aviation 
airframe builders alone spent 
over $100 million for insur- 
ance. But the costs of insuring 
engines and avionics raises 
the price to SSOO million, acy 
cording to GAMA. 

Congress is considering 
several proposals to create a 
model product liability law. 
But these are stale, and no 
one believes anything will be 
done about them soon. Maybe 
there's a good reason for de- 
laying action. After all, most 
of us have become Leary about 
over-regulation. Let me sug- 
gest, how'ever, that pilota 
reading this column write to- 
day to their congressman ask- 
ing what Is being done and 
why. Send me a copy at PM, 
224 W, 57th St., New York. 
NY 10019. We’ll make the 
lawmakers go public with 
their positions on this hot is- 
sue. 

Cliff flies off 

Cliff Robertson, whose bril- 
liant acting career hm includ- 
ed rotes as pilots, is working 
these days on the twin-engine 
Beechcraft Baron he takes 
crosscountry, PM correspon- 
dent Shirlcy r Lee caught Rob- 
ertson recently at the Santa 
Paula airport north of Los 
Angeles. He was inside his 
private hangar recharging 
the Baron's batteries. 

*1 designed this double 
hangar myself, M he said. In- 
side, he keeps some of his 
collectible aircraft, which in- 
clude a couple of biplanes, a 
Messerschinitt 108 and a Brit- 



Aviation 



i&h Spitfire Supermarine. 

“When I was 14 years old, 
Pd pedal my bicycle out to a 
little dirt airport near my 
hometown of La Jolla during 
the summertime," Ifrsbertson 
told Lee. *Td work all day 
long — for no pay — cleaning 
dirty engine parts. My re- 
ward was to go up in a Taylor 
Cub and be given flying in- 
structions a couple of times 
during the week 1- 

A busy schedule of film pro- 
duction and direction, has 
forced Robertson to hire a 
foil -time mechanic. But he 
still likes to work around has 
planes. Robertson has flown 
in the Reno air races, but 
flying isn't all fun and games 
for him. He organized mercy 
flights to Biafra (luring the 
Nigerian drought of the 
1960s. And he actively sup- 
ports the Civil Air Patrol. 

Civil Air Patrol 

Shaking of the saareSvand- 
rescue group., a Pentagon offi- 
cial tells me CAP will get $20 
million in new aircraft distrib- 
uted to local units around the 
country this year and next. 
Divide $20 million by 50 
state? and it's net many air- 
craft. But the Defense De- 
partment aid to CAP indi- 
cates the volunLeer group Is 
getting the recognition it de- 
serves. Local media may play 
down the rescue work done 
by CAP members since it isn't 
always glamorous. But week- 
end fliers appreciate their 
presence at airports every- 
where. If you have a CAP 
story to share with us, send it 
to me. H* 



BY DENNIS ESKCW 



Vintage year aviation 



Stearnun trainer and others brought back fond memories 



C ommercial aviation has 
marked 1985 as a land- 
mark year for air crashes. But 
it was also a year of positive 
aviation anniversaries, We 
celebrated, the 50th anniver- 
sary of the Flying Fortress- 
The DC 4i also marked it* 
50th, as did Pan American 
China Clipper service. It was 
in this spirit that McDonnell 
Douglas and the Douglas His- 
torical Foundation put on a 
‘'Wings Of Glory" display as 
last year came to a close. It 
wasn't all McDonnell Doug- 
las, True, they displayed 
their historic aircraft, but 
they also displayed products 
of Boeing, Hughes, Piper and 
others. The Stearman (Boe- 
ing) bi-plane seen above was 
designed for the Navy t rain- 
ing program in the 1.980s, 
Other aireraft yn display in- 
cluded vintage R- 25 s, Cord 
Convertibles. Grumman Am- 
phibians and British Spitfires. 
There were a few eontem- 



porary twists as well. The Air 
Wolf Helicopter from the TV 
show was displayed, along 
with the real-life Hughes 50CI 
helicopters. A good portion of 
the show's aircraft is on dis- 
play peimanently in Long 
Beach. California, home of 
the Spruce Goose. 

Insurance 
downs planes 

In America today, lawsuits 
have become practically re- 
flex, And that's the main rea- 
son why aircraft manufactur- 
ers have to pay very high 
product liability insurance 
premiums. Officiate of the 
General Aviation Manufac- 
turers Asm. (GAMA) say the 
rising cost of product liability 
insurance is choking the mak- 
ers- of gmalt aircraft. 

Other insiders in the aero- 
space world say product li- 
ability insurance costs have 
actually kilted a half dozen 
ultralight companies and are 



CJJft Rotwrtwm worki on one of the many planes It* htli colJpcfiqn. 
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VANTAGE 



B mg. 'or", 0,7 mg, niCMira* av. per cigarette by FTC method. 



ttHA J fttYNtiLEK TEMACCOCQ 



SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy, 
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Conventional S-wheeJcr 
3,1 bow Feft| tan be 
transformed Into 3 more 
trenrfy fwhwltr [above 
right, and at l eft j 
In about an hour. 
The 3X4 package 
costs under S40OO. 

* V 



Ford's new RV chassis 



I ii a field long dominated by Chevrolet, the Font! Motor Co. 

has derided to unveil a Class A motorhome chassis to the 
recreational vehicJf industry. The Ford unit is actually a re- 
engineered Claes C chassis with lower, wider frame rails that 
permit wide variations Ln RV interior design. The power- 
plant is the proven and highly regarded Eoonotme 7.9-liter 
V8, coupled to the simplicity and economy of a single exhaust 
system . Ford hopes to aim its new Clas? A at coach builders 
in the 20- to 27-foot range. A steering column located farther 
forward than aboard conventional units permits a smaller, 
more aetcwiynamic shape outside— and more space inside. 
Also up front, you'll find twin I-beam suspension and a 3- 
speed automatic transmission. Reefy dual rear wheels, a 158- 
In. wheelbase and a GVW rating of 11,500 pounds provides 
the basis for a stable, sturdy RV platform- For more 
information, contact the Ford Motor Co,, 300 Renaissance 
Center. P 0. Bo* 43306, Detroit, Mi 48241. 



tween 45 ami 70 pound k). 

As the photos indicate, 
you install the 4-wheel con- 
version system by disassem- 
bling your 3-wheeler‘s fork, 
wheel, handlebar, headlight h 
cables and levers. Knock the 
steering races out of the 
steering head and insert the 
atom of the 3X4 frame's from 
end. The bottom frame rails 



bolt to the chassis foot -peg 
mounting holes. Then, all 
you have to do is refit the 
handlebars, head lights, ca- 
bles and other front-end 
gear. A mechanically minded 
ATVer can perforin the 
work in an hour. 

Contact 3X4 products, 
1462 N. Johnson Ave., El 
Cajon, CA 92020. 



The Ford RV chassis'* rttalh feature? 
A f o fw a r d» pthsu rrte d steering column. 



3* wheeler ATV 
conversions 

Off-road fun has changed 
dramatically in the past six 
months with the growing 
emergence of 4-wheel AT Vs. 
These back-mad bombers 
are generally more stable 
than their 3-wheel anteced- 
ents, but they're hardly 
tame. Roll on the power and 
you can still scale the berms 
with the greatest of ease. 
And, as PM's August report 
on 4- wheel AT Vs confirms 
{Wringing Out Thu New 



Four-Footed A TVs, page 
80), 4-wheelers have a dis- 
tinct utilitarian side. Racks 
and trailers make them the 
beasts of burden for the '80s. 

Rut what if you've just 
purchased a 3~wbeder and 
want to convert? Enter 3X4 
Products. This California 
company will sell you a slip- 
on front end, tires h brakes* 
shocks and a plastic nose- 
piece for under S1000. The 
assembly weighs 84J pounds 
for most applications (Honda 
AT Vs require a 3X4 unit be- 



HoWe !7's Fane operator Test* 
waters front a trapeze harness. 
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The classic 
no enthusiast should 
be without 



A classic truck? V\feil, sure. 

The pickup is a classic of sorts, with over five decades of service to 
mankind to its credit. But the GMC. S- IS 4X4 Pickup ts a classic departure 
from trucks as they are commonly perceived 

tts rakish looks and sophisticated comforts allow this GMC truck to do virtually 
anything a car can do. And its Insta-Trac four-wheel drive, double- wall cargo 
bo* and optional V-6 engine allow our pickup to do a lot of 
things a car could never do. 

The GMC S-15 4X4 Pickup. If you’re into fine cars, it's time you 
discovered fine trucks. Buckle yourself into one soon at your nearby 
GMC Truck dealer. And please help preserve America's natural 
beauty whenever you're out four-wheeling 






IS THIS THE NEXT 

CORVETTE? 




There are big changes in store 
for America's favorite sports 
car, all aimed at holding 
off foreign competition. 



BY CLIFF GROWER 
Illustrations by Jeff Mangiat 



T he idc>a. was brilliant. Take 
the country's leading perfor^ 
mance nameplate and tack it 
onto a totally new-design 
sports tar, one that would outpowor, 
outhandle and out-tech everything else 
in the world. That car was the 1984 
Corvette* undeniably world-clssa ma- 
chinery. The basic model series contin- 
ues through ‘86, but then things get 
interesting. 

Why? Because other manufacturers 
are casting covetous glances at Cor- 
vette's prestigious ultraperformance 
market segment, Nissan , for one, plans 
to unleash in 1987 a 23G-hp, mid-engine 
2-seater featuring 4- wheel drive and 4- 
wheel steering. Sticker price is expect- 
ed to be about $25,000. So what does 
Chevrolet do for an encore? 

Current plans are to continue the 
existing body/chassis through '87. In 
1988 we'll see a new body, the one 
shown here, grafted Onto a basically 

Body design tar the 19SS-90 Vefte, 



carryover chassis. The Vette gets a 
new V8 in mid- 1 988, and this package 
will continue until F 91, when we'll see an 
all -new chassis. (Chevrolet is kicking 
around mid-engine and 4 -wheel-drive 
designs for '91 — especially in light of 
the threat from Nissan. The '91 model 
will be built using techniques borrowed 
from the Pontiac Piero — attaching 
plastic body panels to a rolling chassis. 
The 1988- 7 90 Corvette series will be 
called Grand Sport, a name last used for 
the five hand-buitt 1963 Corvette race 
cars. Grand Sport will be lower, sleek- 
er, roomier and 200 to 300 pounds 
lighter than current models. 

The current tilt hood will revert to a 
conventional design ami will feature 
vents similar to Lhofie now used on the 
Trans Am. The rear end will have three 
tai llights per side. They’ll be smaller in 
si ae and perhaps sequentially operated. 

Rolling stock will he 17-in. wheels, 
available in four to six body colors. The 



flat -disc wheels will not use the current 
w gatorback H unidirectional tires. 

The real excitement for performance 
fans will be the mid-ltJHS intro engine — 
a 350-cu,-in, aluminum block VS with 
steel sleeves. The engine will use four 
valves per cylinder, driven by four 
overhead cams. Sparkplugs will be cen- 
trally located in the hemispherical com- 
bustion chambers. We may see a form 
of direct ignition, each cylinder having 
its own ignition coil. 

The hot V8 will rev to 7000 to 7500 
rpm and crank out 300 hp and 400 lb, -ft. 
of torque, Acceleration should be 
strong enough to givg you a nosebleed. 
The real surprise about the new Cur- 
vette is that it's being developed not in 
Detroit r but in England. Lotus is han- 
dling powertrain development while 
Hawtei Whitting is working on the 
body-'chassis package. This means 
there will be even more '“world' 1 in 
Chevy '9 new 1 world-class KjHjrts car. 1W 
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Now you can 
have Lifetime 
Security in a 
CASH business 
where you can 
easily make up 

to $200.00 per 
day and more 

Find out how ... 
...send NOW for your 




free Lifetime Security Fact Kit 



Your FREE Lifetime Security Fact Kit tells you 
how to make S 18.00 to S 50.00 an hour in your own 
Foley- Belsaw Full -Service Saw anti Tool Sharpening 
Business, Your FREE Fact Kit explains how you cart: 

— be your own BOSS! 

— work full time or pari lime, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 900 of every 
dollar you take in is clear cash profit. 

And it is so tmi 1 itj learn. Foley-Bdsaw gives you 
all the facts and instructions. No previous experience 
or special training is necessary. All you need is the ile- 
sire and ambition to lu' your own boss Foley- Belsaw 
tells you everything you need to know to be 
successful. 

There's plenty of business where you live to keep 
you busy. It doesn’t matter whether you live in a hig 
city, smalt town or a small farm community. 

You'll quickly be able to develop the skills necessary 
Lo earn a steady income. You 11 be able to sharpen all 
types of saws, garden and shop tools for home, farm 
and industry. 

lYofits from your Foley- Be I saw Full-Service 
Sharpening Business can provide. . . 

. . . CASH for future security or supplemental; 
income 

. , . CASH for travel, vacations, fishing trips 

. . . CASH for the things you’ve always wanted! 

And you’ll be able to set your own hours and not 



have to worry about layoffs and strikes. There are no 
franchise fees. Best of all — age or physical condition 
is no barrier — any age person can succeed . 

You can be like Steve Taylor of Brook ville, Ohio, 
who told us; 

. , the first year I grossed $21,000.00. " 

O James B. Jones, of Albuquerque. NM who reported: 

'‘This past summer my sates and service amounted 
to almost $6,000.00 a month. " 

But you’ve got to get the FACTS before you can 
get started. So WRJTE NOW for your FRF.E Lifetime 
Security Fact Kit. It's yours to keep with NO 
OBLK i AT1C )N Fokpy-Bfllww company 

2-0220 FlflPcf Building 
Kansas City. Ml|»url 64111 
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COMMODORE 64 
COMPUTER 



(Order Now) 



139 



' cm Dbk* 79* oa,* 

• Paperback Writer 64 $34.95 

• 1»" Comitar 10X Printer *1U.D0 

• 13" Zenith Color Monitor 1139,95 



CALL BEFORE YOU ORDER 



COMMODORE 64 
SYSTEM SALE 



Commodore 64 



PM. *30,00 5SH 



Com. 1541 
Disk Drive 



13" Color 
Monitor 



*457 



PLUS FREE $44.45 Oil Baron* 
Adventure Program 









SPECIAL SOFTWARE COUPON 



COMMODORE 14 COMPUTES IlM.ti 

Tgu pay crfdy wh#n you a*d*r thg peweMd 

UK COMMODORE COMPUTE! 1.ES5 llw va’u* d 
rh* SPECIAL £QRWA*L DISCOUNT COUPON w* pack 
wilh yeur comou^r ihat □! lavMSi f-&i> la 5AV+ OvE^ 
435Q pH- ygtawar-a mjI* pr-c£%- 1 'Wilh gnfcy JIM a-1 
iCivir.^ 1 : appl-ad y^i/T COSh ib $39 15! 1 



We pack a SPECIAL SOFTWARE 01 SCO UNI 
COUPON with every COMMODORE 64 , 
COMPUTER, DISK OPIVt. PRINTER,, pr 
MONITOR w# $6-111 This (dupcn a I la wi you 

SftVI OVER 4JS5 OFF SALE PfiPCISJt 



* ClM DOUBLE SIDED DISKS 71 1 I A. 

£vr ihiiHt S'./ fts^bl* &id»d Floppy pufei &p*cial?y 

d*lig-1*d lot 'he Cgrn mpdoro ',23 Carn-pultr (1571 Difh 

0rivg], 1»% C*hltfi*d Ufafim* Warrant)? 
Ayl;-T5&Ht Lirtl ClMfling Hner includt-ct I Eqi irf ■ 
1**3 (W *o j S Bp*** ^ ID 4+4. W fW ** 10 

fare* oi 



^Enamplctf 

PROFESSIONAL SOFTWARE 
COMMODORE 64 



U" UNITH tOlOt MONITOR IlH.H 

toy pay onlv |5^ 9S wh$n ypv o-d a- this j[I £E?illH 
COLOR MONITOR ;EH ih* vgiyo □! rh« SPECIAL 
SOFTWARE DiSCOUNTr COLJFQN ^ path wH* yuyr 
’nVMil'Or ibal #lkpw| VPU- p a iovb gvb •■ S2K- pFI ^-sl I wnr-n 
Mlg pr‘GRT' < I Wilh only ll€Q al sir-- ii’ig-S ap-plii-d your 
n*t color mfl-nifpr-pgih ii only 53*. 9£ IlfrCcl-sril 



Premium Ovality 130-140 CPS 

Comitar 1#X Pointer * Ml. 00 

Tftfl COMSTAR Iftx ^iv*6 y0M t 5S carnage 130-1*0 
CfS 9 N 9 doi ri’-ntr-?: wilh dgu&ta iPfiku copfl^ilny Fgr 
■ £ 5> SB dal TDfN* (near lelfer a i-pl * y : h-^k cetpliFiicKi 
bit image -jlM t 14a d*1 mg1rH| underl inrag. baefc 
spacing l«fi a-’d right rnpjjjir-. sa-Mmg rrue lawfer 
decfchdfcil. wH h VJpa* and wabicripSs. piirtls tlGfttinrrt 
-rail,; hikj-rk -graphics and sqczip- •: hu r a r;i *-■■$. Ih g >-ns 
y-CiiA p-fi-M ni_-p-Ul y a«d Feature:- loun^f pn prinlprs 
zasPifig fv.itB at Much! 1 (C*Pilrgr.ii$ ParbllfiS 
lrwt*rF«*J LtiL UT9.0D hrl+ 1141.H. 
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S^e aver I 0 Q ■roL/.n-p-.p if&ttH tn our -i zj-i-p fag ' 

WrifR or coll for 

I Sample SPECIAL 50FIWARE COUPON! 



4 HOI EXPANDER A » COLUMN BOARD ni l! 

Wpw you p -ogra r. B0 CCfLDHNS -Bh lh* at one 

Hrf^ Canutifti y«ui Coraniodcir® 64 tp Bfl Columns 
f&v plug m hh 4 90 COLUMN EXPANSION 
BOARD! PLUSdilotatrpBndAM Ltmtf+d Qu&ntitfa* 



ATTENTION 

Computer Clubs 



H COLUMNS- IN COLOR 

PAPERBACK WRITER U wOfifi PBOaSSOB UMt 

This FA^t.RBAtK w^iTLP k* WO*0 PPOCFSSQ-t ii ih 6 
1 .rn si avDi able i-gr 'be COMMODORt 6* LPrftpP'f * l 
Tb* ULTIMATE fOft PflOf ESSIOHAi Wflr-d Prgcay.aing 

belays jb &r eo coui^ns sn coton pf bi«k p^u 

whil-n ' Simple Ip opera I it pavuisfful lexl rd 'N'ICi 
cpm-p-leFa cucsar ftri iAi*r1 del-frit kty A lint 

and paragraph itHtrlifln. PisLem^Ktic dRirlmn. 
Efrflltnng m-ar-gin Efl-llingL ard nuip-Jl ho Oill printers’ 1 

Ulh 599 M>. SAll tIMJ CtMtpnn $&.*$ 



We Offer Big Volume Discounts 

CALL TODAY! 



PROTCCT0 W A »« ANTy 

AEI P’roduti'b tarry □ m-intmun-i TO day -Hrfr-r/ciniy 

N ghY-thing laiL-s wjithiJ' tfj days From |, h« riahe dF purL-haio 
iipnply vtnd youi eiodu<.-i F a os via Un i cd force- iei-.-ic+t 
prepaid VJt Mrill IMMIE0IATELV mnd yoi# □ rejpilacenLenr pi 
np change vip Uni ifrrfS Ppr ( v> Sa^-Eic^ p-rapa a Thu warranty 
prq-vfri pnffr pgpin rho* Itmir Dur CarFamwe, 



Plus FREE *64.49 Timework* 

Word procenor, 

•34QK mi Dtilc frrlv»«25I.H 
« Vol<e $yn>h«iti*r *19.91 
• 11" Amber Monitor I79.9S 



PRICES MA ¥ BE LOWER 



C13I COMMODORE COMPUTER Hlt.W 

W* expect a Jimilod supply for Ch^iilFTLai W* will sh-ip 
□a it first orda j bbsij. Thi* flO-ntw rtv^uJiOBIHy L2flK 
cemptrhff itie-i a*l Ca^m«iM&nt 6+ wffrwpr* gnd 
QC-Ct&lori#! plui all C'PlM progranw Egrmptttd Itsi- !hg 
disk drjvp pttff FHE Jif.M rtmmmnst± i 

Lifl U49.D0. Wd mt.M , 



341 K 1471 COMMODORE DISK DRIVE 1241,0# 

DoubL* Sidtd. 4ingl* (h$k 0riv« tpr C-1JS pllpm yg u 
h D usb C I 26 moit pl-us CFM nvedv. 17 rimai FdShfr-r 
Phon PS^S. phuinmifill I&4I fcrmpis. 

Li bt 13*9 03 SaltlUf.tt, 



SUPER AUTO DIAL MODCM 13V. *4 

Easy to use tHlf plug mtg yait r Corwimpdoni &4 
^ampular add fOAi-ra ready la Irarrsn-il And rfr^-e'HB 
mti&isgiis. tot ef 1* i.-i? Phan d+olmg your 
|UP-r p^ilh an® fcty or$ ypur campulti-i |ncKKf« 
cfrcloi!--** eaty Pe pFsgraFn Far up end -sSewn 
Liwding he prinitr s^td d>tk Inf Ift Urf.A- 

Liil I99.0Q. 1ALI llf.ts , Cwpvntt4 95 



VOlCi IT NTH ESHER S3t.V4 

Far f ft-mrp-adgrit ^4 fompb-rn-ri Just p'-ug il in- and you 
ran program wards and s« nl trees ad iusf vOluAv ard 
pitch, nw4* IdFkinig: adrtrtFuf* fartifrj. touted eniBr. 

o<xi (uttemii6d PalkitsF! PLU4 (119 94 *bIu») 
TEKT TO program i^lydtd FREE jl»1 lypt □ 

Mt}r 4 gilds h»gr ygur i^gmpul*F lalk — ADD SOUND TO 
'lOm ftOTT AHJAWS AMD OTHEfi AEYENluM 
&AMES* 1 (Disk er tape. | Li*t SB# 0t. SALE 631.11 



U' 1 M A SNA VOX (N AP|i U COLUMN 
MONITOR WITH SOUND *7M4 

Saptr High ffa-solyli-on ^r««n Krcifln snomhor 30 
caluma* A l.nts. easy he Tend pi jp Iqf 

Di^ia iia'jid included FanidiFiC value Lis I 5179 00 
5q|« miL (CITS cable Si*. 95 tt* Atat, cable 
19-951 



PRINTEII/TtPf WRITER COMIINAIIQH t 

'JUKI' 1 Superb Itlhar -qaal.-fy. ddisy wh#tP 
jtri-i'Fer ■>pe-w^i"Bf -LomitinaiiDn Twa machinn in aibe 
— jutl 9 Fitch a* 1h« iwilch. 13 ' *pr^a arge cBrriBge. 
typt wfitg-r k*y3»Gtrd aulu^gPiC ■fHB.rg>ri pnif 

rnl^caHt k«y. -drop- in C05$t M * Tlbiw-n- (flft day 
war^anPyr cen-l-ron- 1 1 pa ral Ib 3 gr 15^33 sf r-al pari buiFl 
IP (S-pflnnFy) . Lpfar 1 ffi. IALI Hlf.tl. (Ltd. Q-ty.J 



U' r RDI 4 COMPOSITE COLOR MONITOR Sl51.ll 

Mus' Be used ho rplumn^i in tcgl^r wLlii @0 

(frlumn Lam puhrr i Lt 1 29 IBM ■ Ap-plri 
1>dd 411.40 lapping) 

LiU 13^ W I All 4Ut,14 F 






* LOWEST PRICES * IS DAY FRIE TRIAL 

* BEST SERVICE IN U.S.A. * ONE DAY EXPRESS MAIL 



PHONE ORDERS 

a a rtV ■ U p . rm Wfrrtrh day b 

^ a.fTi. - 12 n**n Saturdoyb 



- « DAY mi REPLACEMENT WARRANTY 
* OVER SH PROGRAMS * FREE CATALOGS 



Add £14 DO lor shipping handling and insurance lllinQ- 1 - 5 . ra-^i-dti-ni- 5 . 
pipa!.* add * r m rg K Add 170.00 CANADA PUERTO WCQ HAWAII 
ALASKA A.FQ FPQ gr^f^ Cai^edsan b^dtri n-iuil bfr? m- U.£ da«lfriFa 
OO not E i TO O FH E FT tOU MIRIE5EKCEPT £ AN ADA 
Enti-n^e Caih.tr* Ch^ck ^oney Ordar or Perianal Check AHaw |x 
db lor delivery 7 1 □ 7 -dg-y 1 for phone o-rde r-j. 1 day (■■P'frS-b moil-i 
VL4A MASTtPCARD C.O.D No C Q D Up Canada *>PQ FRO 




We L,ove Our Customers 
Sax 550 Sarrbngton. llhf>ols 60010 

312/382-5244 to order 









Famous Smith Corona National Brand 



1 0" PRINTER SALE 

Below Wholesale Cost Prices!!! 



* ONE YEAR IMMEDIATE REPLACEMENT WARRANTY 

* Spaed: 120 or 160 characters per second * Friction Feed/Tractor Feed — Standard 

* 60 character print line at 10 CPI * 1 Line Suffer, 2K Buffer on 120/160 CPS Plus LQM 

* Six pitches * Graphics capability * Centronics compatible para 1 1 el Interface 

* Features Bidirectional Print, Short line Seek, Vertical And Horizontal Tabs 





SUPER GRAPHICS 



sffiphrsi zed 



This is a sample of our 

near-ietter-quahty print. 

There is standard data 
process i nq quality print 



Check these features & prices 

130 CPS 10” Printer 



List 

$ 429.00 



M59 



120 CPS + Letter Quality 
Mode 10 M Printer 



List 

$449.00 



?179 



160 CPS + Letter Quality 
Mode 10” Printer 



List 

$ 499.00 



f 1 99 



SPECIFICATIONS (Appltt — Atari — Etc* ) 



(IBM — Commodore } 

Sl»/W*lght 

Height 5.04- Width 16.7" 

Depth! 3. 4" WsiQhl 10,7 I bi - 

Infernal Char, Coding 

ASGIPlullSO 

Print BuW*r !(■* 

130 CP& 132ftyt*t [T lina} 

130/160 CPS Plus LQM: 2K 

No. of Char. In Chur. Itt 

-$6 ASCII Plus Inlernallonol 

Graphics Capability 

Standard 60. 73, 120 DP I 

Hpriicntal 73 DPI Verikol 

Pitch 

TO. 12. 16,7, 5. 6. 6,3 P PropOrlionol Spacing 

Printing Method 

Inn pc cl Del Molfiir 



Char. Matrix: Sis* 

9H) r9V (Standard] felOHa 9 V 
(Emphasized & Elongele) 

Printing Fealuroi 

Bi directional, Shod line seeking, Venicol 
Tabs, Horizontal fobs 

Forms Typ« 

Fonbld, Cul Sheer ftoM (ep Non-all 1 

Mom Paper Width 

rr 

F#*dJng Method 

Friction feed Std. Troclor Feed Sid- 

Ribbon 

Gatifrtte — Fabric inked ribbon 
Ribbon ill* 

4 million che reefers 



Interface* 

Parallel 8 bit Centronics compatible 
120/1=60 CPS Plus NLQ: RS232 Serial inn. 

Character Mod* 

10 jr 8 Emphctked. 9 * 8 Standard; 10 k B 
Elongoled: 9 x 0 Super /Sub Script (1 pen) 

Character Sat 

96 ASCII 

1 1 * 7 Ini+rnoHoftal Cher. 

Lin* Spacing 
6/6/12/72/144 IFI 

Character Spacing 

10 q pi normal; 5 cpi elpngpled iWnWl. l2cpi 
Compressed: 6 cpi elongated compressed: 
16.7 cpi condensed; B.3 cpi elongated 
condonied; 5.12.5 cpi elongated proporllonol 



Cartridge Ribbon — List * 19 . 95 . Solo * 12.95 

Interfaces 1 ■ 

IBM *69.00 Apple *94.00 Atari *59.00 Commodore *39.00 



Add si 4. 50 lor ihlpplnfl, handling and migr^ne* |3l|wi rofkteflfl 
p lease add 6% tOJf. Add SK.OT lor CANADA 'PUERTO RiCD HAWAII. 
ALASKA. APO-FFQ ordeft. Canadian Ofdnri mikil be in U S. doltari, 

Wi DO NOT f XPO&T TO OTHER 1 LOUNTftlfi. EXCEPT CANADA 
Inclose Cashiers Cfwrk. Money Ord#f Of Pbf*dnOl Check Allow 14 
do** delivery. 2 Ep7 day* to# phone orders. I dfly express redil ! 

VISA — M A 5 T Eft CARD COO NoC -O. p. to Canada er APO-FPO 




We Love Our Customers 
22292 N. Popper Rd. Barrington, lllinoii 6001 0 

312 / 382-5244 to order 






Al Laguna Seta, Fdzcr proven it 5 

O ver in Japan, when? 

cheap-to-run scooters 
with catchy names like Hon- 
(1 a’s Hpacy rule the streets f 
styles run a few years ahead 
of what’s acceptable here in 
the West, Out-of-this-world 
show* machines appear in 
production quickly there, 
but often fail miserably in 
the fickle U-S. marketplace, 
Yamaha isn’t letting that 
hold back design creativity, 
though. They're about to un- 
load the Faser on these 
shores, and the look is as 
futuristic as the nameplate. 

This model isn't easy to 
tuck into a convenient mar- 
keting pigeonhole. It's cer- 
tainly not a road-race done, 
clearly not a "standard' 1 
model, but then again, we 
canT call it a cruiser, either. 
What we do know is that it 
uses the 5- valve-per-ey lin- 
ear Genesis engine, this time 
in a tariff-skiiling destfuked 
700-cc cession. That makes 
it fast, and rubber engine 



much more than a styte aulser- 

mounts make it oh-so- 
smooth, but long-distance 
touring is not the point here. 

Call the F a&er a junior 
musrlebike, SonofV-Max. if 
you will. The functional air 
scoop snouts run up to the 
sides of the fuel tank about 
as subtly as a polished super- 
charger poking through the 
hood of your Camaro. At SI 
hp, the Fazor falls slightly 
short of the lOO-hp FZ750 on 
which it’s based, but the de- 
livery is more tractable and 
less demanding about being 
kept up in the top of the rpm 
range. 

The liquid-cooled Four 
caiks its cylinders over at a 
-15° angle to improve the 
downdraft carburetors 1 shot 
at delivering fuel into the 
cylinders and allow the head- 
er pipes a straighter exit 
path. And it all w-orks as 
intended; Top speed is over 
I£5 mph at the 11,000-rpm 
redline, despite Lbe lack of a 
wind-cheating fairing. 



Radical bodywork makes this Yamaha model unmistakable. 



Our ride at the models 
introduction on California's 
Laguna Seca Raceway 
■showed that the Faster gives 
Up very little in Lhe curves, 
besides. The box-section 
steel-tube frame seems out 
of place with old-tech dual 
near shock suspension, but 
you sure couldn't tel! that by 
the high-speed manners, dis- 
played on the track, Its .sta- 
ble, agile and, despite the 
futuristic styling, has 
ground clearance enough for 
serious backroad scratching. 

Love it or loathe it, the 
Fazer makes a bold state- 
ment. Yamaha has brought 
us an undiluted aggressi r*? 
motorcycle that can't be con- 
fused with any other. Deter- 
mined styling oft he Lank and 
side panels, i^ear tailpiece 
and seat kickup, pin* dress*- 
up details of the engine. 



mark this an an all-American 
hot rod. And instead of being 
one of the unobtainably ex- 
pensive and frighteningly 
heavy models, they've given 
the treatment to a main- 
stream machine that, at 
$3J99 r is accessible to the 
majority of riders* 

Retiring soon 7 

Just when you’ve mastered 
all the fine points of intelli- 
gent tire selection for your 
family sedan, here come a 
few’ new choices for the 2- 
wbeeters in your garage: 
treadiess clicks for street bi- 
cycles and radial tires for 
motorcycles. In both cases, 
lhe technology has come 
from Lhe racetrack lo the 
street, with considerable ad- 
vantages for performance- 
minded riders. If you can K t 
(Please l urn to page 



Dunlop'* radial K7OT 
for meioreydes 
prwnLraj longer Fife 
and less heal buildup^ 
btrt require that 
rider* adapt to lhe 
unfamiliar leer of 
fltxy sidewalls. 



Cycles 



BY NORMAN MAYERSOHN 

Radical chic 
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SURGEON GENERAL'S WARNING; Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight, 



IS mg. "w", 1,2 mg. nicotine av.'per isgareue by FTC method. 








CYCLES 

(( 'vfifitwtwt fnim /km/i; - i'u J 

finite warm up to replacing your bald 
old bicycle tires with bald iww tires, 
think about the long-revered lacing 
maxim: The more rubber on the road, 
the better the traction. Treat! patterns 
molded into the th'e have to reduce 
rubber contact patch area, though the 
grooves are vital to allow water to 
escape from under the tire in wet riding 
conditions. Even better, the new 
smooth facings p along with recently 
developed tire casing designs, go a long 
way to reduce resiling resistance. That 



means longer riding distances with less 
pedaling energy required. 

Propulsion power is in no shortage 
over on the motorcycle side of the 
world, but all of those superslick sus- 
pension setups have been crying out for 
more advanced rubber on the road sur- 
face. Miehelin made up radial racing 
slicks for Honda's Freddie Spencer; 
now Pirelli and Dunlop offer radiais for 
your street motorcycle. They offer the 
same advantages over bias-ply conven- 
tional tires a-* they do for your car; 
reduced rolling resistance, lower oper- 
ating temperatures and less contact- 
patch distortion under cornering 



forces. Because the tire carcass cords of 
a true radial run [>crpendicular to the 
rim and don’t intellect each other, they 
have less Internal friction. This keeps 
running tem|>eratures low, but cuts 
sidewall rigidity. 

In order to make the rim transmit 
cornering forces to the tire directly and 
improve straight-line stability, the en- 
gineers found it necessary to beef up 
sidewall stiffness. 

Even so. the radials take getting 
used to. The sidewall flex gives them a 
vague Feeling when cornering hard, as 
if the bike is going to slide, In truth, the 
slide almost never happens, and when 
the radial lets loose it does so with a 
generous amount of warning. Corner- 
ing speeds are nearly on par with the 
best sport tires, and tread wear will 
probably be a lot lower. 



At the touch of a button. Cyclometer tells 
speed, distance aner time ‘iff dinner* 



GREAT 
SPRING “ 
HARDWARE 
SALE 

Apr ■ l Apr- 30 tVfld 
Official Participant 



Spring specials 

Three Of The Best 
At Best Ever Prices 



ezz 



rmniJi 



Electronic handlebars 

It s not much bigger in diameter than a 
50-cejit piece, but the Cyclometer 20 is 
an honest-to-goodness computer. Like 
any good computer, it can deliver infor- 
mal son in a burry. Mounted on the 
handlebars For easy reading, its digital 
display instantly indicates speed, trip 
distance, total distance and time. 

All of this is vital for racers, of 
course, but bike tourers also Find the 
Cyclometer helpful for monitoring their 
progress. On unfamiliar roads the trip 
odometer aids navigation. Installing 
the Cyclometer is easy — the transmit- 
ter gnaps on the front-wheel hub. The 
receiver mounts on the right fork. To 
attain the 99.9-pereent accuracy 
claimed by the manufacturer, you have 
to calibrate the Cyclometer for your 
bike; detailed instructions make it a 
cinch even for nonmalhematiciaris. 
Specially bike shops sell the Cyclome- 
ter for about $25. For information, 
write Avoret Inc,, P.O, Box 7615, Men- 
lo Park, GA 94025. EH 



...yours at Stores participating in the 1966 
Great Spring hardware Sale. Best at all. 
CHANNELLOCK quality is American made. 
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If you think the best way to pay for college is to 

K ut it off for a few years and join the military, you’re 
atf right. 

Recause with the New GI Bill, you can join the 
Army National Guard and earn $18,000 for college. 
Rut best of all, you serve two days a month 
and two weeks a year. Which means you can go to 
school full-time. Right now. On us. 

So the question you have to ask yourself is not, 
can you afford college. 

The question is, can you afford to wait. 

For more information about the Army Guard and 
the New GI Bill, fill out the attached coupon and mail 
it in. Or call 800 - 638 - 7600 " 

*Lm 737-52J1A; Pul'-ITu Rico: 72M5-5Q. Glia hi: 477-y^S“. Virgin Inland* iSl. Cn.'ii! 

77^ M.TH-; New Jersey WW 452 -V7*U in ALiikncnnsnlt jww I'a.-ll plaint diPKliiry. 



[" MAIL TO Anny National Guard P.0, Box 6000. Cl iiton. NJ 07015 "] 



ADDRESS 

__ 1 


CUT V STATK ZIP 


i s rtVKS no ! 


AH I- A U IDE i'HONE I 

1 


SdKI K\ Sl-Xi RITV Nil MREK 


ELIWTii P AT E 


(XlCI'l’ATBON 

- 1 i 1 1 KN T P HIGH BCMOTtL DCOLL.KGF. 
P R It iR \1 II -1 T A k V SI' K V K' R VF> □ N£t 




RRANCTf RANK AFM Mns 

H -H iMUT-ik ■ . . i.i .1 ~~~ * ~ T iTH~ 

h* . ■ .rifcz-inP-w-Mfe'K; w « iuht livuii i A*-* 

■* W.-.-tf’ ■ :i -v h • 

* -s-i •Ai'"ir S '-a' J-* *■ wrfFHrpri ■ 


NatixmaJ Guard 1 

AipPMMC^oaeisip i 



Army National Guard 

* A me tint ns A t The it Best 



(■UljBHtterf uaTf-pl'^ Ffk np'JEta^l 
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DO-IT-YOURSELF HOME 



FIX-IT FASTENING JOBS 



THERE IS NO BETTER TOOL 




SHOOTS A STAKE WHEREVER YOU'D 

DRIVE A NAIL! FASTER! CHEAPER! BETTER ! 

Made in 
America 
to the 
Highest 
Standards 
ol Quality 
and 

Excellence. 



Available at All Leading Hardware. Home Center 
and Discount Department Stores Everywhere. 




SEND FOR 
FREE HOW-TO 
BROCHURE 

containing 
a octal ion tips 
and money-saving 
ideas tor home 
ton- it fastening 
usesol Heavy - 

duly Staple gun 





. . . aircraft kits 
designed tor easy 
construction 




sonerai# two seats. 

170 mph, 4 gpb on VW 
power all for less than 
SO. 000 with a complete kit 
and simplified construction 
manual. 

For information on all IN AV 
products send $8,00 to 




P.O. Box 2984-J 
Oshkosh, W1 54903 
(414)426-1212 




insures improves 
■ — — G -point moiormrmni 

to* 3 ftp engine 



Why pay $600. S1000 or more lor an inflatable 
boar? Eagle mlialabie boats lasl lor years, 
go almosl anywhere and as litlie as 560 
Fishing plaiFgrm motor runabout dye* rab_ 
camp beat, yachl lender and now a true speed - 
boar Lak&S, rivers, ponds, bays and oceans 
Sea Eagle* gme you real value for your money 1 

• FREE COLOR CATALOG! 

W-itd Sea Eagle Dept FM&36 

PO. Box 944 Smishtown. HY 11767 



Or lelephorw 5*6-724-6900 

9 30 AM-4 3d Pm. Mo ndayf rtday. EST 




aiT 













Reusing 
rubber stamps 

I have found that obsolete rubber 
stamps ha vo a multitude of uses. By 
simply twisting the handle, you can 
separate* the pails and i-euse them in 
the ways shown below. They also work 
well for cleaning dogged abrasive. Just 
remove the sheet of rubber lettering 
and hold the foam- backed pad against a 
moving belt or a rotating disc;. 

— Wu/t&r jj? H fiction 




File handles are made from old stamp han- 
dfei with holes bored In the ends to accept 
The file. Slip a ferrule cut from brass tubing 
over the end to prevent splitting rhe wood, 




To use as a ramp port courier bore a hole in 
the top of the handle Ja:rg? enough to recess 
the chain end. Then, from the center of this 
hole r bore a Vz-in.-dia. hcrie through the 
handfe for chain clearance. 




With the rubber lettering peeled off and 
abrasive paper glued In Its place, the stamp 
block makes a handy sander for small jobs. 




trul .1 Qfta£ i n«rbtn *.-j d ■■ '*& m .i S^ri *:n i 
I m I 'Wt fll = *- ■ 1 .11 1 filled €? rets hr* r.n oflrr 
rCur ^ypnlmn 1m s.V* Ho DQEl Nn ettf iboi 

^*"0 Wif nfl Md aldrpV: “=i fcmfcr 

•S.ii-: s :i Di’pl D -51 hitMJni QH 4 $i?D 
TOLL FREt l F*l □ 53 

m Dh I -til. J32 W96 



FREE! Howto Offer Your 
Invention for Sale 





REMOVES VOCALS FROM RMCOROSI 



how You can sing with the world’s btsu bzridi! 
The Ihompson V«tl Ellntlrril*^- reman 
most or virtually all oi a lead vocal iiom a standard 
stereo record aod leave the buhgrduiid' 

Write or calk En a free frTDchyre and d*mg retwd. 
LT Sciotid, Dept. PM h p.O. Bok 336. 

51 Orlc Noun Labi. Q A 30QS6 (jM 1 433- 1 2 50 






THREE WIPING 
EDGES INSTEAD 
OF ONE! 



!C "?£! iSnxoie 

“ 9 * Edw 



cimijj/etefrefM* 



The first edge 
removes the bulk of 
water or winter snow. 

• file second edge removes togs, 
road ftim, dirt. 

The thin! edge squeegees the glass 






-'ft'-’* 

0 



We guarantee Tripledge Wiper Blades 
lor as long as you own your carl No 
oltiar wiper htade c-am offer this guaran 
tee, II you are not completely satisfied 
you gel your money back. 



THE WORLD S FIRST SYNTHETIC WIPER. 

Tripiedgo blades ara made from OuPont 
Nordei— the same material used m 50,000 
mile radial tines, Tripledge wipers will never 
tear, crack, split, rot, dry oat or 5-tick. Not 
affected by ice, snow, blazing sun, smog or 
road chemicals. 

EASY, DO-IT-YOURSELF INSTALLATION. 

Universal adapter snaps on; accepts 
bayonet, hook, pin Type applications. 

CUSTOM FIT for virtually every LLS. and 
import car, van or truck 



AfR-FLO DESIGN. Blades won't lilt in 
high winds, high speeds- 5 daws grip 
firmly, distribute pressure evenly. 

PATENTED DESIGN. 

Protected by U-S- Patent 4473919 . 

PRICE PER PAIR ONLY 



Delivered. Specify 
make, model, 
year of car. 



CALL TOLL-FREE 1 - 80 Q- 847 -nfiM 

□fsend chec *. money-order or csrd ftyrn&er and ttpintm drift ol vt*n Hftsa o# MuTOrG 
Peonay Iffimg residents *0d B 1 ^ SUM tan 1 I k: 

BENSALEM SALES CO., RO, Box 369*, Bensalem, PA 19020 
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"Crossing that 

CLOSEST I EVER CAME 




RAINBOW TROUT. ^ 

25 miles into the rally. Gertrude, my 4x4, and her Wranglers are chewing 
up the trail like a fat man cheating on a diet, when 1 make the mistake of 
looking over at Chuck. Mr. Charles ‘Short Cut’' Baldwin, that is, whose 
face is all twisted up like the last prune in the box, which means he’s got an 
idea. Which happens every year just about this time. 

‘Veer left,’ he says. So I veer. 

Next thing 1 know I’m the king of rock 
and roll on a trail about as 
inviting as the southern 



RIVER WAS ABOUT THE 
TO WALTZING WITH A 





So ! let my Wranglers do all the talking, while 1 kiss my double loop 
single kicker fully welded roll bar. 

That’s when Chuck says, ‘Oh, no.’ As in /Oh, no. 

I’ll never see my sweet mama again.’ 

Up ahead there’s a half-mile stretch of 
rolling thunder known as the Waxahachee 
River with a stampede of four-wheelers making 
tracks on the other side. 

‘We gotta get across,’ says Einstein. 1 figure I have two options. 

I can harness the jeep to the point on Chucks head and let him swim 
us across, or I can load up Gertie with rocks, roll up 

her windows and dive. And that’s just what we do, 
holding our breath, lungs aching, while the 

Wranglers eat the river bed for breakfast. Just 
when Chucks as red as a beet and half 
as tasty we break the water about ten 
miles downstream. I race Gertie up in front 
of the pack, and the Wranglers stroll across the finish 
line doing eighty with time to spare. 

Now some people will tell you that the mighty Waxahachee 
is just a little old wisp of a stream, but you can save 
that story. Save it, and tell it to the thirty-pound trout camping 

out on the spare Wrangler. 99 




You either have Goodyear Wranglers. Or you need them. 



Car Clinic 




Advisory: '85 GM models 



G eneral Motors has in- 
formed Car Clin ir that 
some 19Bu models were 
sprayed with contaminated 
black and dark red paint. 
Affected aro Buick LeSabrea 
and Oldsmobite Delta 88s 
manufactured at the Fairfax 
plant from April 11 to July 
30, a] so Chevrolet Im- 
palas, Caprice Classics and 
Chevettes, and Pontiac Pari- 
fiiennes and IQOOti manufac- 
tured at the Lakewood plant 
from May 22 to July 30, 1985. 
Though there hasn’t been a 
notification of owners of 
these models, dealerships 
have been instructed to cor- 
rect the problem for custom- 
ers dissatisfied with their 
car's finish. 

A white or milky haze may 
form over the finish. Po fish- 
ing will make it disappear for 
a few days, but the condi- 
tion, called blushing, is 
chronic. It will return. 
Therefore, if your car is af- 
fected, your dealer has been 
authorized by the factory to 
repaint it at no cost to you. 

GM has urged dealers to 
do “a top-quality’ 1 job by re- 
moving rather than masking 
moldings, headlamp bezels, 
tai llamps, grilles and em- 
blems. "A top- quality" job 
requires treatment with lac- 
quer and enamel cleaner, 
wet-sanding ami the applica- 
tion {if a minimum of three 
coats anti a maximum of five 
coats of DuPont acrylic lac- 
quer f Cotie 1&-99B for black 
cars and Code 79-B8509 for 
dark red). If the job is not 
done to your satisfaction, 
contact the zone office listed 
in the owner's manual. If you 



let your dealer know you're 
aware of the proper proce- 
dure before he starts the job, 
this shouldn't be necessary. 

Mid-life crisis 

My 1970 Ford Country 
Squire station wagon 
(215,000 miles) is in excellent 
condition. You can under- 
stand, therefore, why I'm 
desperate for information 
about where I can buy 
west heirstripping to replace 
the deteriorated strips 
around doors and windows. 



I’ve been to numerous Ford 
dealers, body shops and auto 
supply houses and have 1 got- 
ten only sympathy. Every- 
one says it's a lost cause. 
You're my last hope. 

AN0ELO YAKtS 

GLENDALE. AZ 

You're been going to the 
wrong places. Cut off 
swatches of old weatherstrip- 
ping and take them to an 
auto glass shop. They will 
order the went he stripping 
from a firm like C.R. Laur- 
ence Co. of Los Angeles, 
which specializes in treat h- 
erstripping and cj the? prod - 
acts relating to automobile 
glass for n? ir n tfd no f - no- neu 1 
cars, but does not sell direct- 
ly to the public. 

Fuming 

My 1979 Chrysler LvBarmi 
station wagon builds up tre- 
mendous pressure in the 
gasoline tank, especially on 
hot days. When 1 remove the 
gas cap, fumes .shoot up into 
my face. Has Chrysler is- 
sued an advisory about this? 
James e. webster 
{ , hattan(kk;a 1 tx 



jVo, hut tnayhe / can help. 
If the original gas rap was 
ft vr replaced, n wrong one 
may m nr he an the car. When 
o new cap is needed, one of 
original design most be 
used. On the other hnmf if 
the original cap is on the car, 
it may be da maged. The cap 
should vent when L~> fu t.§ 
pounds per square inch of 
pressure builds up in the 
fuel tank. 

In any erne, 1 suggest yon 
hug ft new gas cap front a 
Chrysler dealer. If your 
tvagntt needs a wood -grain 
cap . order a new one using 
part No , i 185062, If ifs not a 
wood-grain cap. use part 
iOOiSOs. 

Filter follies 

Is my dealer giving me the 
runaround about the oil filter 
for my 1985 Toyota van? He 
tells me 1 should use only a 
Toyota filter, because it has 
a check valve that prevents 
oil from draining back into 
the crankcase when the en- 
gine is turned off. He claims 
if I use another brand it 
would take several seconds 
{PtetiHC turn to page 




Piston ring end gaps 

Every home mechanic has read about the piSlalls 
oi failing to check pision ring end gape when doing 
an engine rebuild. It the gap is too small and the 
nngs bind up. they'll scuff ihe cyNnder wails the 
first time the engine heals up. If thai happens, the 
engine will have to be rebuill again! 

To check; the end gaps, place a piston m the 
hors down far enough to be below the wear area at 
the top of the piston's [ravel. Insert each compres^ 
sion ring in Ihe bore r one al a time, and square il 
against the piston lop You could also do lhp& by 
placing ihe piston in [he bore upside down from 
the cylinder head end. 

WiSh Ihe nng squared, check Ihe gap by using 
feerffr gauges and compare your reading with the 
specifications in the shop manual 

From Reded Circle division of ihe Dana Corp. 
comes a reminder lhat while too-lfcghl gaps must 
be corroded by filing the ends of the ring, a too- 




wide gap won't make much difference Even a 
considerably oversized gap. according to their 
tests, will not increase blowby or oil consumption. 
Tight end gaps are critical in racing engines, but 
the difference would never show up in [he perfor- 
mance of a streel -driven car. 



72 
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16 mg, "ter”, 1.2 mg.mconne 
5v, jt? cigs'STie toy £ TC mEihsfl, 







C AR CUNIC 

(Cfittfifitifd frttm page 72} 



For pressure to build up and oil to 
circulate, and that this would eventual- 
ly lead to engine damage. I can't believe 
Fram n Purolator and other reputable 
companies that make replacement oil 
filters would allow ibis to happen. 

LARRY D ANGELO 
WATEHUTKY, CT 

Good for you, Larry*- don't believe it, 
Name*bmnd fitter* haw the m .me 

check valve as filters bearing the 
Toyota name. Satisfy yourself by read- 
ing package data, which mil say that 
the filter contains an mUijlow-bock 
check valve. 

Lust for power 

My 1982 Nissan Sentra engine loses 
power as if it were starving for gas and 
eventually dies unless I pull off the road 
and shift into NEUTRAL, If 1 try driving 
off again without first shutting off the 
ignition for several minutes, the engine 
stalls. That shutdown period seems to 

DO YOU HAVE A CAR PROBLEM? 

i/W tttk Afor? atamt it. St W mwr yr/rxtifM tv tAr 
Car CftNt'r. Popular Mec.knma, 224 Wvsi 57th St . 
Xrtr Yrftic. A 7" itMt/St. IVMj A'ftrw m tutfri fir 
cnm&ntrf mfinduattp. pmbtem* fA&t urr qf&wml 
ifftrresf ttif! fir dixrtisrnt iff ihr ro/ttfffff. 




High-stepping tip 

Ed Krzys^k □( New Castle, PennsyVania. had 
a hole m the middle of a styled steel wheel 
w tiers the 0ulck insignia should have been. 
Those ornamental rings in (he other wheels 
had loosened and were aboul to s>op ofl, too. 
So Ed thought he had (wo choices— Keep (he 
wheels "bullseyed'' or buy Pour new wheels, 
an expensive deal. 

Beione he could make up his mind, (ale 
(ook a hand— or should I say, a leg. As he 
was emptying a waste paper basket in the 
bedroom, something that looked tike half an 
eggshell dropped lo the floor, it was the top 
pan (rom a container that had held L'eggs 
panty hose used by his wife. 

He took rt to (he garage, took off the 
logoiess wheel and pressed the L egg egg' 1 
into the hole from the backside It fii Irka a 
giove. When Ed s wile opened the drawer in 
her dresser laier (hat oay, she Jound three 




GM 

wheel 



(opless parity hose combiners. 

"1 replaced all thDsa Bui£k □mam@rrt&, , ~ Ed 
says 'The cases (it those nma real snug r 
they don t make noise, they don't rust and 
they dan 't cost me a penny. Besiaes. I like (tie 
way they look he states. Kind of like the 
chrome bulteis hotrodders used to be so fond 
of. L'egg eggs come in cotore, too, if you 
really want to get fancy 




Top Quality, Name Brand Merchandise at LOW, LOW Prices! 

! Garden 

Cart 



Genuine TORO 
Lawn Mower 



"k " ; Accomplish TM>re in Lwi 

■ ,. 1 twno. leu effort with tfitf 

X«\V J hand* Otfrd*r Ctrrl. 

Ivirtlfc * Htoiry-duly H*tl hdr-i 

WHe VTiM''- " sup pon muiTi *250 

£ ^ J *bp cop. * 1/3" grraHg 

plywood., *e- at her -proofed. * 16” si 1.75 
semi picjrpol c fim. *2 seFi of 3oLole ilee-l be-ar-igi w> 
each Hihwl * (mr prpciipd, mriol pair's * AndeplucrPieM' & 
«*li**l df4>gn dhuf-* p#rf*<i *A»«'wfel* nequired 

A A Campore at 

#tuoy %nM 

■■ O No. JM I ?ii 



« Slop fiwepMng ond +UM- 

Jflj ing ovvr heavyweight 
mawert wihb fm .ck* en- 
gines Ihat njndufadgail 

" >pnwtTTTr Van'll I toft (hli lighiweighf (anly 3S 

Iba.J, tfSciftnt, #Ik- 

r/ic TOBO If cy«i a JO' s*gPh No bog 

ging' Spftly i^iurntf handle. Handle folds easily far ilonng 
A — - HOtftYl Ou^htit* ar* UmrttdHI 



Take il anywhere - il's lightweight 1 cardlexi-l 

• Powedul inagneiic m*1or. 3200 <Mg*. 

tullmy dtpfri ■ S-^S" *5p^*hr jwirch |«.k * Au- 
lamnrif bksdf brotp *Rip fifict g^id* *1 AV. ' 
carbide- lipped saw blade. *2 blade-change 

*Chpr^4r • 8<Hl*ry pPCk-B-H. 
Charger 

• Inpul ■ single phps*. i?0V AC.60 Hi."Cnofginu 
'ime 1M rru-n * Oi.ip^r I3VDC *WS: 3 . 7 lbs 

A Hi H Compare at 

31 1 fl %mu 

.1 Oid*r No. Ml 5033 

■ ■ JW Shipj’Hand.: SV.W 



E st«t ,C 6000 WaM 
Pew*r Genflrafor 

Ni uflr be ■"■'Chou' *l*tfricd 
pq^tr agpinl £*aNr*|- *B 



5000 Watt 
Powar Generator 



iSEaifc hpve- eleclrical 3* ’’j 

power fl^m*r^^er* 1 onyllnH , 1 TOafT" 

Thi| po*^r gentralpff * .. ^ 

ie-arurei: *9 Hp ihs?t* i 

Sifatian eitgirt* * l - 5W 

V duplex 4 I >2*0 V duplex rp^epladHi. 36 . ?t 18.3 amps 
■ MWQ ^wshi l jrje *4-1X3 wails continuous cower *Mognt- 
tj-Qn* soJid slate- ngnilion. •frll'W n-orory Field design mtui-.-;. 
iw hruthti ho repiace, e^er! * Service ctniers nQriertwidfr 

* Aase-rnblt-d m U S * Di^rinani Jjl ■ 17'^ "W ■ F7M "N 

* Wh US M)l. *■ F*fll I Tear Far+I Replacement Warranty! 

1C JH dp^h JM Compare oh aver 11000.00 



ftp l-nggi L S-Fr-attan in- 

gine. * 2- 1 2QV i 5-2+&V a^r- | (1 

irm, 35/17.5 amps. *AOQO I Tf s flhl 

mQin siKgt. *250 ca*. 

tinuaui power ■ Service coolers 

liprr^ide. eMade in IJ.^. *Meopjre|: ™ 

27“t m W W^l^H * Wr- 15Slfc,.*fuH 1 Tr, 
PotH iepkiccntent WaFtanPyl 1 



TO FLACt AN OS^f K please tvpe or pr-ii clearly 

Ion sh«t gf cl eon pui^ ■ s ih* rame | o^der rtumt>er o4 

Ihe- i-pm olnrg wif»i TRir mirf 1 oddrqiS t^lote O 

che; i ar nreney Order uoyntil* Ip Wh*l«al* 

I*. IW- (he suretDEKhd !*tiip >'ha»->C thorgis.1 XgytOrti 
also rncmg*t[j..V<isleHCard or VISA PrinAthaocct no. 
4 e-Kp-ra! or- do>e and -ttgn your name AHo- 3 -2 >vks 
Ipr deliver^ Add 2 3 writ, for clearing of personal 
fheett. 

'lend four or-den fa: 



SGOQ Woh G*n*+arflt with. =fi, HP Sri| 

Mp.rtt ,, qf-rt i^g.lgbti , , , . 



4777 Mlftord Drw*. fau Oflire. Wl 5*70S 
For credii *wrd *rdert* dr m-qr# widemalidn «l: 

C T ^ V-V I-71MT4-WO Hi 



10 PAY NO HA»Lf GUARANTEE 

yOuV* rtqF ccifflpl*i*lr larhLptfwilhyOLir purtkoir. rthm i 
■ l (prtpoidl wilhio Id dq^i Joe a FULL CASH If FUND fl*Fi 
flipping £ handling Returned p "odurt musr be in prrginpl 
bo*, and ar-ginpl cond- Npn 



hud f 1 .00 for 'Hh* loi ■ if Mo m*y- Sovi rvg 
Catalog from Wholtiolt Amtrkal 
inckidv* unbtlwvably LOWj LOW pr Km 
on powar look hordwara 1 houtawarasl 
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system. Check for passible primary circuit xht?rix r loose 
convections and broken wires. If all else fails, yon might 
have to fry replacing the pickup coif, igitifinn coif and 
ignitkm control module— rote at a titue^until you sot ve the 
problem. While ignition diagnostic procedures outlined in 
the manual might reveal the came of the problem, it's finite 
unlikely since the condition occurs intermittently. VM 



do it a lot of good, because the engine performs* normally 
until l he next occurrence, which may be an hour later or 
months later. Since November 1982. this has happened on 
17 different occasions, in cold weather and hot The dealer 
and Nissan district representative say the condition is 
unique to my car, but I know several people who had the 
same trouble and sold their ears because of it. Any 

suggestions 7 joh n van sxee nb n rg ii 

POUGHKEEPSIE* NY 

If this is actually u fuel starvation problem, it should 
occur when load is high — such as when going uphill or 
when accelerating Qt wide-open throttle. If the problem does 
occur under these circumstances, check far incorrect mrb 
float adjustment i insufficient fuel pump output or a 
partially dogged fuel tank pickup or fuel fitter , 

You can test the fuel pump. It should produce LI to J.S 
psiaytd deliver ounces of fact per minute with the engine 

running at tiW rpm. 

Nissan has issued a sendee bulletin (TS&4~OyS) that 
outlines a fix fur excess ire fuel mpimzaliart . The repair 
mils for installation of a new pump (port No. 17010- 
34A25). While this problem is generally restricted to worm 
weather, U might become evident in cold mat her if under- 
hood temperature is high. 

A buildup qf vacuum in the fuel tank is another possible 
cause of fuel starvation problems. Next time the engine 
falters, get out of the car and remote the gas cap. If you 
hear air rushing into the tank and the engine pick# up, fook 
fora condition that might be preventing proper ventilation 
of the tank. Possibilities include a m-iscotmeded or kinked 
evaporative emission line „ rend, of course , a faulty gas cap. 

If the engine die-out occurs sporadically and doesn't 
seem to be related to load r the cause might be in the ignition 



Leave st to Sony to bring a home security system 
down to size 

With the Sony WatchCam ,M Home Security System, 
the most convenient way to protect your homo 
Mount the 2" camera anywhere— 
front door, back door (even the toby's 
room). It transmits a b/w image and sound 
io a portable 4" TV monitor It's sen- 
sitive in Sow light, easy to install, and 
comes with a Ihrough the -door 
peephole adapter 

So why not look into one at your 
ioca! Sony dealer today? the ONE AND only. 

l :-Af r , i.'i SJ--I r« f I AJTii Ii j LV i. r I ••-ItSiL-dli-d IJAdMti-l A -J'I> W i'uBC.l -: iSi M j'> liu:i i 

li> - . Ci ip; I " Ii 1 Ii’ 1 nfri - ■. i - h-lliS>i-l'-J li-A.Ii 'A 2- lit O 4p. I.i ■■■ • I AthMk .1 

hnqirHrautai^-i 



SERVICE TIPS 

* When changing the oil filter on the 2.34iler turbocharged 
engine of a 1 985 Merkur XR4TL see that Ihe filter adapter plate 
pomls toward the crankshaft pulley at an angle equivalent to 4 
o'clock. If if doesn't, the filter will be out of position and ooukl be 
punctured. 

* Windshields in some 1&86 models have a layer of plastic on 
Ihe inside to catch flying glass in an ecdtfenL II your ear is one gl 
them {check your owner's manual), don't let someone a) a stale 
Inspection station remove an inspection sticker with a metal 
scraper. He should use a plastic scraper. To dean (he inside of 
the windshield, use a sod cloth, paper towels or sponge 
moistened with a household glass cleaner or water. Remove 
stubborn stains with mineral spirits or robbing alcohol- let the 
surface oir dry— don t rub. 

■ Chrysler now recommends using SAE 5W-30 motor oil In all 
engines when the prevailing temperature is beFow 10Q D F, except 
In turbocharged, 1 .6-iitar and pickup truck engines which include 
Vqyager, Caravan and Mini Ham Van. Chrysler says SAE 5W- 
30 provides better engine starting, faster lubrication of angina 
companenis and better fuel economy than SAE 10W-30, 10W- 
40 and 15W 40, 

* The rear glass of a 1988 Civic Hatchback may discolor 
because of a faulty seal on the high-mount brake lighi assembly. 
Have your dealer apply the fin described in TSB 85-043. It calls 
for discarding the brake light, cleaning the glass and instal ling a 
new brake light (Honda control Ho. 2274397). 
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Chevy S-10 Maxi-Cab 4x4, | | 

It won Popular Mechanics magazine's 'Torture Test' (Sept J 8S) by beating seven other 198S compact 
4x4s and a lot of rough terrain. Maxi-Cab 4x4 has shift-on -the- fly Insta-Trac and a wheelbase longer than 
any of the competitors tested. Available features like the 2.8 Liter VG— now with EFI in '86 models-and off- 
road suspension with high-pressure Delco/Bilstein gas shocks make Maxi-Cab one remarkable truck. And 
loads of extra room behind the front seat lets you fit in loads of cargo. You can even opt for front 
buckets with rear jump seats and have room for four passengers. 

Chevy 5-10 Maxi-Cab 4x4. The 4x4 for four , and more! , — T 

Light bat iho -can be puu hastd through outside -suppliers. Thd * rut a safety device. 

T™ iupplicd by ygnoy* ruanvPaLlurcn KlSflBlA 

UTS GET tT TOGETHER 0UCKII UP 






BOOKSTORE 
OF HOW-TO 
INFORMATION 



Alt* Itptlr 
HUM*! m 

Covers more than 
IJHMl domestic car 
model*, with ewer 
8E.000 c**cnual 
service specs and 
repair fact* and 
2,AflO dSafiraJr.il. 
cutaways and quick-check spec charts. I'pdaled 
Herlk»n cm fuel and ignition systems fcir the dn-ic- 
piuriwlfcr. CufwidfKtd I he “BJhte ,f of anld ivpair 
and maintenance. {HH(- f 31.54 ) 



TO ORDER; Send your namr and addrera 
with rheck or money order to: Popular 
Mechanics, Box t01 4, Radio Ctiy Station, 
N™ Vurfc, NY lOlOL hense specify' the 
proper ' l B' 1 number. 



J'jipHlct Sfadhiffilrs p i |Kjhlk»l>T> nf Hi'irM Mi^ulurl i Mm 
w '>f ihc H**rt frfpmlkm 
r iftftTV Hf bpjI Conwrilkm til rifflito rreerved 




lnpirtfd Ctr Km 
pair Mutual '74 '85 

Comprehensive infor- 
mat Loo on oars by 28 
foreign manufacturers, 
Over l n 8fl0 patf*. Cov- 
ers alt areas including 
coding, electrical and 
exhaust a y b t * m s r 
brakes, steering. sns- 
pc ju km, ignition and transmission. (IIH4- 

|1M») 

U||i Truth 4 Yu 
IrpiJr ’7*'85 1,200 
pages of infbi-matlan on 
AMC, ChrynPer, General 
Mutum: and Ford Lnuck-H 
and vjui? 2,000 illustra 
timns plus step-bif step 
ins true Liens for the 
Lunenp and care of 
engines, brakes. sus- 
pension. and more 
(B-IMS — IT7i9#) 






Aut* mrnpmlr Mu 

■al ’74 "7* A handy 
reference of facts 
Fathered from fltKi 
factnr>' manuals for do- 
mestic cars. More Ehan 
L.OOO (lliistritinns and 
data on such ireit i as 
electric at, fuel and 
cooling system*, su*- 
pvnsiojip brakes, steer- 



ing and transmission, <4 1 if 7— |££,(HH 







W 

l*atkeepcr 

Keep your boat ship 
shape. Th honk 
ernes all are a,* of 
maintenance, repair and imprtwemem for both 
power and sailboat*. Include* electrical systems, 
anchcrtng gear, tool*, cabin Mrrifiut and sealant* 
and adhesives. from Ibe boating columns in 
Motor Bixrtiw a nd Saitituf. ( i 1 44)9 - 1 1 7 *3 \ 



a p i* Hudb««k A eomplefe guide In 
such Important boating topics as safety, seaman- 
ship, emergencies, weather and piloting. PJns you 
gtn lislinjls nf boating organisations, srhnnK reg- 
ulation* by state, sources lot publications \iut\ 
documents and 
more. (MEftOK- 
111.11) 




liiir Car Cirt 

Step-by-step iosiruc- 
Liluls and iCDuhlesheifi- 
Lng charts, luneup 
.specs For U.S. and im- 
pmt ear*, and a Rlos-wy 
of car care terms. In- 
eludes section* on pre- 
ventive maintenance, 
fuel, starling and end- 
ing ay stems, brakes, 
tirrv and air eondliinning. 41-1 4# I — tlR.IS) 

Tunmp 4 Tr*«hEe- 

»h**lla£ Newly re- 
vised wiih rrver 700 il- 
lustrations. Valuable 
information on tuning 
|UUr eiiginv. Including 
spark plug*, breaker 
point ignition?, com- 
pression and vacuum 
service and lubrication. 
Specs on rno.HE IKS. 
models and popular imports made between ttCu 
■M- (4l4*S-|UJi> 

l iij u ttfc 4 Pakt 

lag Color ptmOBi. dia- 
grams and instructions 
tell you how to elilfli- 
naie rust, fis dents, 

HP my paint, repair 
grill* and bumpers, 
keep interiors clean 
Etid bring out ymir car's 
lust ro us shine- 
without expensive 
equipment- (i-iffl- ffMlf 



hiilde ti Self 
Sttffitietey 

Learn to be totally 
sdftsulTkicnL Fiod 
and prepare your own food, raise farm animats, 
brew beer, thatch a ronf r crpateyiiurciwuelectnic- 
it>‘, tana hide and much more. DverfiWtwo-color 
kltuslratiniLH and stcp-by-step instructionH show 
you how. CB 



n*Tm Idc ntttlrwdi»H |«tk Ever wtmder 
alwjui that tree i]i >xiur fhvnt yard? Dr what >wir 
oak whip liKiked like before Lhe wimm 3 was mt for 
iumher 1 .*' Tilts heok, with rrver I Ji 00 illustratwiins, 
lakes you. on a nature walk to identify the shape, 
leave*, bark, and 
branches, of more 
than 100 trees. (B- 
lfli-lHf J5t 



Master Fletea 

RriitK masterpieces 
of art Lu life by 
building the Furni- 
ture they depict., 

This book has de- 
sign* and complete 
iiisl ructions for re- 
creating furniture that appear* in 20 classic 
paintings— among them, Van Gogh's "Chair and 
Pipe" and Plcasm's cubist "Still Life m a Side- 
tHard:' Heautiful color reproduethma. <B-iilf 
-(1111) 



OM Fukltard YMden Tty* Enter I he en- 
rhanted world of wooden sec*aws, doll cradles, 
fire enginen, riK'liing hiNrse*,. spinning lop* and 
biplane*. HuLlct 
these and other 
charming e^s Rom 
detailed plans, easy 
in.a true tions and 
color phntugrapbs. 

Over 31 prujeHa 
shown. (fe-l*ll- 
117.54)* 
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France's Maginot line 
finds nuclear-age use 



B uilt in the 1 930s lo lend 
of I a German attack, the 
Mag it to I line’s bunkers and 
tunnels have been trans- 
formed into Europe's most 
sophisticated anti-aerial ob- 
servation complex, called 
Aerial Base 900. 

Located 125 meters below 
ground in eastern France, its 
complex system of IBM com- 
puters. linked to another (a 
cility in northern France. Can 
locale enemy planes and 
within 1 0 minutes scramble & 
Mirage It. FI or Mirage 2000 
to intercept the intruding air- 
craft. 

The underground labynnih 
of tunnels and bunkers 
stretches for 5 mites The 
entrance to Aerial Base &00 
is protected by a network of 
dogs, guards and armored 



doors. Part ol the Maginot 
line, however, isopen to tour- 
ists wishing to see tho bunker 
system 

The detense system was 
named after Andre Maginot. 
a French minister ot war from 
1929 to 1932 It lailOd to pre- 
vent the Nazi invasion of 
World War II 

The updated version ol ihe 
Magmot line protects its ra- 
dar installation and is, for alt 
practical purposes, invinci- 
ble Even if ouldoor radar 
systems are destroyed in an 
attack, the main installation, 
tucked deep under the 
ground, is sale. 

h- Hni L>*: * 
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Mqre than 500 pegpre monitor sophisticated computer rfld*r sys- 
tems around the clock ftopf. Workers must pa» through armored 
doors in the undeiground tempi esc tl^bwe). Today, tourists can visit 
part of Che Mjigm-ot line and see drawings made during WWlI jleft]. 
The tunnel system stretches for mJies (rkjhij, 
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The worst aspect of subma- 
rine warfare is the rescue 
operation in the case of a 
sinking. Ihere is Mile chance 
of rescuing a crew. But the 
picture is changing thanks to 
several developments At 
Massachusetts institute of 
Tech nology . rese a rche rs 
have developed a rig that can 
weld a rupture in a ves- 
sel a! 6000 feel A Br rs is h gy 
partnership meanwhile. V 

i& concluding sea Inals ^ 
of the Dragonfly which can 
assist remote ^control opera- 
tions by video camera obser- 
vation. The American rescue 
sub Mystic and ihe research 
Sub Alvin have |us1 been cer- 
tifled seaworthy for subma- 
rine rescues 



Gold fishing 



Vision study 



Treasure hunters will find the 
Aquascan X3 proton magne- 
tometer a boon to their 

searches The Aquascan 

probe, or "fish." rs towed be- 
hind a boal wish a 16-fool 
cable. When the fish passes 
over a large ferrous object, 
an audible beat increases 
through Its control box, 



The Eye Mark Recorder 
{ E MR ) elec! ron ic he adg ear is 
mounted with a TV camera 
(below), An tnlrared LED be- 
low each eye reflects a ray 
irom the eyebal The ray is 
delected by sensors and pro- 
cessed to determine exactly 
where the wearers' eyes are 
pointing The results are vid- 
eotaped and used to deter- 
mine what instruments a pilot 
is looking at or what objects a 
driver is watching 
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MEDICINE 



Laser Gum 

Common bul troublesome 
gum disease (pyorrhea? JS 
being treated by laser Pio- 
neered by Northwestern Uni- 



versity, the technique avoids 
hemorrhage, surgical area 
sterilization and postopera- 
tive discomForl A small, in- 
tense laser beam with the 
ability lo vaporize, coagulate 
and cul is obtained when a 
lens is placed in front of the 



beam. The result is highly 
localized tissue removal 
through evaporation- vapory 
lion Norther tooth structure 
nor alveolar bone is dam- 
aged. Laser surgery suc- 
cessfully reduces surgical 
lime and healing. 
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AUTOMOTIVE 



More than just 
glitz and glitter 



Aulo show cars often pre- 
view technology already in 
the pipeline for future mod- 
els. Ford'sProbeVfrightnsa 
2 ■ 2 sedan with a C„ of 
0.137 making it the most 
aerodynamic driveable car in 
the world Mini headlamps, 
sliding doors and skirted 



wheels nelp it achieve less 
drag than an F-15 lighler. 
Buick's 4 -wheel-drive Wild- 



cat (above) is powered by a 
4-cam, 24-valve. 3.8-liier V6 
that develops 230 hp without 



lurbocharging Efeciromc in- 
struments are housed in its 
stationary steering wheel 



hub. Both cars project a digi- 
tal speedometer reading 
onto their windshields 



EVA takes 
you home 

Blaupunkt caNs its new navi' 
galion system EVA. an aero- 
nym For road navigation sys- 
tem in German Toothed 
censors on each rear wheel 
register distance traveled 
and the angles oF any turns. 
This information is compared 
to Ihe street grid map in 
EVA's route search, naviga- 
tion and orientation comput- 




er. a com pact -disc device, digit code for starting and dashboard display tells 

The driver punches in a 6- ending points of the irip A which way lo go 



{ 
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ELECTRONIC 
CONTROL UNIT 



ACTUATOR 



PEDAL"" 
PORTION 
SENSO R 



Drive by wire 

The German firm Robert 
Bosch has developed a 
drive -by-wire system. It re- 
moves the mechanical con- 



nections between ihe accel- 
erator and engine, replacing 
them with sensors lhat iell an 
actuator when to turn up the 
throttle. II may be on Ger- 
man-made buses next year. 




New approach 
to reflections 



A low-cost, infinitely variable 
mirror has been deveJQped at 
Strathclyde University in 
GFasgow. Silvered plastic 
film as stretched over a kettle 
drum and evacuated. The 
film flexes, dosing the mir- 
ror’s curvature and giving il 
the capacity to tocos on an 
object 24.000 miles away. 
The Mount PaLomar mirror 
took years to grind This 
method could produce a 
comparable mirror in weeks. 



ASTRONOMY 
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ASTRONOMY 



Chasing the 
great comet 

During the second and third 
woeks ol March, live sepa- 
rate spacecraft are sched- 
uled lo have close encoun- 
ters wr2h Halley's Cornel 
Giotto. tha European satel- 
lite. will actually come within 
300 miles of the comet's nu- 
cleus Two identical Soviet 
craft (shown with thei* sotar 
arrays open) will come within 
6000 msles and 2000 miles of 
ihe comet's icy head. And 
Two cylindrical Japanese sal- 
eilites. dubbed Ptanet A arm 
Planel B will photograph the 
comet from inside its rail. 
These images will be ihe 
Closest ever taken of HaNcy's 
Comet 



Space station 
ferry design 

I AAS Engineering is propos- 
ing a new vehicle for eco- 
nomical shuttling lo and From 
Ihe proposed space staiian. 
The Earlh Orbiling Aircraft 
(right) would take off and 
land conversion ally, and use 
on-board ram -jet and scmm- 
jel engines and glider profile 
to reach orbit. Its design 
would also permit low -heat 
re-entry 




AVIATION 



"Flying carpet' 

The Force s Air Cushion 
E q u i pment T ranspod ation 
System (ACETS) is em- 
ployed al airlields damaged 
by bombing. ACETS moves 



aircraft on air cushions locat- 
ed beneath it (right). Air duct- 
ed by ASP- 10 Engines into 
open rubber cushion -skirts 
beneath the platform allow 
the platform to lloat over un- 
even terrain. The Ajt Force 
intends lo use the system in 
its new floating" lire truck. 






$ equipped 
ilay mshu- 
the pilot to 



New eyes for an Eagle 
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motion Distribution System, 
providing air. land and sea 
forces with instantaneous ac- 
cess ana inpul to tactical 
data The F-t5 i$ 
with color displ 
men Is, enabling 
deiermme friendly. 
and unknown aircraft. 



The F- 1 5 Eagle fighter is now 
an integral cog in Ihe Air 
Force' s Joint Tactical inf on 
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'Siren' lures 
sea missiles 

Siren, an intelligent naval de- 
coy, can attract sea-ski fil- 
ming rockels away Irom a 
ship when il rs deployed by 
parachute following detec- 
tion of enemy aircraft or mis- 
siles. Siren is said to be ef- 
fective against known 
air-launched and ship- 
launched missiles. The siren 
decoy selects rounds lor ei- 
ther radar-guided or heal 1 
seeking missiles 



raeli 5MAW {Shoulder- 
Launched. Multipurpose As- 
sault Weapon!. SMAW is 
effective against both hard 
and soft targets. Its shell em- 
beds in soft targets and f Fal- 
lens against hard targets 



Marines seek 
more punch 

In Ihe Sale '60s, the Marines 
dumped ihe 3.5 bazooka. 
Now, they're adopting the Is- 



Hughes gyrolron is a micro- 
wave tube that uses a spiraf- 
_ ing stream o i electrons to 
produce extremely high pow- 
er microwave frequencies. 
i Gyroiron heats electrons 
i through Electron Cyclotron 
^ Resonanl Healing resulting 
i in the production of plasma 
j (hydrogen eneigy) held by a 
H magnetic field. The Japa- 
H nese use gyrotron to convert 
| seawater into electricity. [fffl 



FUSION 



83 

r.TJTapnan MiiUajuEHHtafl f^TnpcIiMw npaopM 



POPUIAH MECHANICS ■ MARCH fW 



l r v EHAWKi &V ED VAl 









or presenting Transparent 



keeps it in — so you stay 
nice and cozy. 

And when properly 
shaded, or when 
combined with Ford tinted 
glass products in sunny 
climates, Sunglas HR 
glass keeps the summer 
sun’s heat out — so your 
air conditioner doesn’t 
have to work as hard to 
keep you cool. 

Sunglas HR glass saves 
your energy dollars. It 
actually cuts heat loss, 
helps manage heat gain, 
and reduces condensation 
by keeping the window 
glass surface warmer. It 
could even add to the 
resale value of your home, 
all without changing its 
appearance. 



"So easy to handle, fr's 
idea! for both new home 
and replacement windows 
as 



"These windows ore too cold!" 

That meant condensation 
— drops of water- — rotting 
away sills, walls, sometimes 
even carpeting and 
draperies. 



"These windows are too hot J" 

m 



Worst of all, youd be so 
uncomfortable, you’d end 
up wasting more energy 
than necessary trying to 
warm up or cool off. 



'Then Ford Gloss introduced 
a window glass that worfcs 
like transparent insulation 



Then Ford Glass, the 
second largest glass 
manufacturer in North 
America, put their 
technological expertise 
to work in the home. 

We introduced a dynamic, 
new so/ar management 
product: Sunglas Heat 
Reflective 1 ' 1 glass. 



Sunglas Heat Reflective 
glass is high-tech window 
glass that looks like dear 
glass but works like 
transparent insulation. 



Here’s how: Sunglas 
HR glass lets the winter 
sun’s heat inside and 



n 



nee upon a time, 
choosing window glass to 
Jet the sunshine in gave 
you a terrible two-sided 
problem: Heat Loss in cool, 
northern climates and 
Solar Heat Gain in warm, 
southern climates. 



In other words, your 
windows were always 
either too cold or too hot. 



really was a window 

Insulation from Ford Glass. 




No matter what the season 
or time of day or night, 
double-paned Sunglas HR 
is 66% more efficient than 
single glazing. 



Whafs more, Sunglas HR 
glass lets in visible light, but 
reduces the sun’s harmful 
ultra-violet rays that can 
cause premature fading of 
your valuable draperies, 
carpeting and furniture. 

Best of all, Sunglas Heat 
Reflective glass is backed 
by the Ford Glass 5-year 
limited warranty. 



“These windows are just right! " 

Sunglas HR is 20% more 
efficient as an insulator 
than old fashioned, 
ordinary double-paned 
glass* and when used in 
triple-glazed windows, it 
works even better. 

That means you can turn 
your thermostat down 
lower in the winter, and use 
your air conditioner less in 
the summer — and still stay 
more comfortable year 
round. 



upon Vs" air space. Performance will 
change with the width <nf ihe &ir space. 




“Thcmfcs to Sunglas • Heat 
Reflective glass, you con live 
comfortably ever after," 



The happy ending? 
Sunglas HR glass is ideal 
for both new home and 
replacement windows. 
Even for simple add-on 
storm windows in your 
present home. Ask for 
Sunglas Heat Reflective 
glass by name. 



And remember, the moral 
of our story: When it comes 
to glass that works 24 hours 
a day, 365 days a year, 
every year — Nobody 
outglasses Ford. 




See your local window supplier or 
for more Information and a free 
brochure call 1-80 0-GL ASS - H R or 
write to: 

Sunglas HR Manager 
Ford Glass Division 
P O. Box 43343 
Detroit, Michigan 48243 




Glass Division 



Founded 1919. A division of the 
Ford Motor Company. 



FOREIGN AIR RAID 



America once dominated the world aviation market Now 
foreign competitors are beginning to self planes to os. Why? 




BY DAVID A. ANDERTOM 






as 



The Ait ra. Israel's most popular corporate Jet has suddenly 
become popular on the American market. The TS-seat modeF 
Is one of 300 small Jets Tirael has sold In tne previously 
all-domes fie American market, 




■Mfur (tiH-uies. naim?| jlar.es i jn Fokker FJOOs from HolUmrL Other Canadian, French, Israeli and 

I the world’s best-selling air” American carriers fly transports Japanese aircraft, in addition tn 

cruft have read Boeing, General marie in Rra/il, Canada, England, American types. 

Dynamics, Grumman, McDonnell Holland and Northern Ireland, What in the world is going on? 

Douglas, Lockheed. Those giant Future U.S, Navy pilots will learn Aren't American aerospace com 
U.S. companies have produced to fly in the T-45A Hawk, a jet panie* predominant in the tech nolo* 
planes from supersonic fighter- trainer designed and developed in gie& of design, production and 
bombers to efficient, economical England. The Marines now oper- operation of advanced aircraft? The 
airliners and ate a largely Rrltish _ answer is yes ami no. Yes, we still 

maintain a strong technological load 
in highly sophisticated military air- 
craft such as the Northrop Ad- 
vanced Technology {" Stealth" l 
Bomber, and the Rockwell B-lB 
low-level penetration bomber But, 
no, ft p have licit developed the broad 
spectrum of designs that meet the 
widening needs of both civil and mil- 
itary operators of aircraft here and 
abroad. 

There are rea- _ 

sons for the for- _ 
eign capture of T 

(Pteaw fttt'tt It p rfjfj 



Airbus Industrie's A31Q tafces off with Pan 
Am. Eastern also U using a growing number 
of A3l0i In Its Jet flett. 



V/STOL fighter, the AV-8A and 
AV-8E Harrier, And the Navy is fly- 
ing Lavi jets made in Israel, 
mammoth cargo carriers— all un- In the world of business transpor- 
equalled in their performance. But tuition, American corporate exeeu- 
within the last few years, American tives fly between their tightly 
dominance of the world aircraft scheduled appointments in British, 
market has been threatened. For- 
eign firms are selling in regions 
once the almo st-exclusive territo- 
ries of the U.S. giants of aerospace. 

And more recently, they have begun 
selling large numbers of planes to 
the civil and military sectors in 
America. 

Pan American Airways and East- 
ern Airlines count G2 European- 
built Airbus transports among their 
fleets. US Air recently ordered 20 



US Air WAS the earliest to fly Fokker * new F.100 passenger planes. Delivery of 30 models to 
various elk lint's, starts Idler this year- Fokker h a Dutch firm. 
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SURGEON GENERAL’S WARDING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 



Kings. tO mg "lar," 0.0 mg nicotine - 

ICO's: 12 mg "lai." 0 9 mg nicnKne a^. pa r cigarette by FTC mathed 
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FOREIGN AIR RAID 



fCoriti?! atf d frcm page 86) 

significant portions of the domestic 
market. In some cases, international 
politics have dictated the purchases of 
foreign military aircraft and other 
equipment by the U-S^ The NATO 
countries particularly want to sell some 
weapons to us, to balance some of the 
billions they pay for our weaponry. In 
some particularly troublesome eases. 
American government financial assis- 
tance has determined the buy in favor 
of a foreign manufacturer {see Why The 
F-%0 Im't Stiffing, on page 145). 

In most cases, the successful foreign 
manufacturers have studied the world 
aircraft market, detected and defined a 
technological gap in that market, and 
proceeded successfully to fill it, Sumc 
years ago, that would have been an 
extremely difficult task for any foreign 
company. They were not then equipped 
with the technology needed to match 
their ULS, counterparts. 

But today, foreign manufacturers 
are as advanced in the arts and sciences 
of aeronautics, and the skills of manage- 
ment and marketing, as the best of 
the Americans. Backing them are 
strong and capable government 
and academic research facilities, 
with modern, high-performance 
wind tunnels, simulators, com- 
puter systems and tost equip- 
ment. 

With technology equal to l hat of their 
\JrS, counterparts, and with marketing 
expertise equal to the best available, it 
is no wonder that discerning foreign 
manufacturers develop and penetrate 
or U.S. markets for aircraft. 

For example, in spite of decades of 
research and development, America 
has yet to produce its ow n effective and 
efficient fixed-wing aircraft that can 
take off and land vertically or in a very 
short distance. The Navy, wedded to 
carriers with catapults, has never seen 
a need for the type. The Air Force, 
equally tied to thousands of feet of 
concrete runways, has not taken the 
idea seriously. Its recent purchase of 
French Durandal munitions for de- 
stroying runways heralds the Air 
Force's long-delayed discovery of the 
vulnerability of fixed bases and con- 
crete runways. 

But the Marines, assigned to mount 
amphibious assaults on foreign shores 
and then move inland, needed a V/ 
STOL fighter for support of their 
troops on the ground- They would not 
be able to depend or the availability of 
either runways or carriers. Only the 
British had ready the advanced V/ 
STOL technology of an airframe with a 
vectoring-thrust engine, and that's 
why the Marines today operate the A V- 
SA Harrier and its improved successor, 



Amfricj J 5 buying 300 British Aerospace Hawks. They Aft the N&vtft newest training J*H. 



the A V-8B, built under license by Mc- 
Donnell Douglas. 

Politics, financing and lack of direct 
competition may result in orders over 
the short term, but fur the long term, 
technology is the answer. America en- 
tered World War II with aircraft re- 
flecting the technology of the 1930s. We 
came out of it with new'- technology that 
is still with us. But in recent years, 
advanced military aircraft programs 
have sharply decreased in the U. S. Our 
first-line fighters like the Grumman F- 
14 and the McDonnell Douglas F-15 
now are more than 10 years old, and 
they show the technology of 15 and 20 
years ago, respectively. There is little 
new in prospect for fighter design: the 
Advanced Tactical Fighter is in its very 
early stages and growing concern about 
military cost overruns could conceiv- 
ably kill it. 

Meanwhile, the European aerospace 
Industry has been forced into coopera- 
tive efforts, with entities like Airbus 
Industrie formed to handle single major 
projects. 

Airbus Industrie, a multinational 
European effort to develop and market 
advanced-technology transports^ has 
firm orders to date for 62 of its Wide’ 
bodied transports from Eastern and 



Pan Am. That's 62 transports Boeing or 
McDonnell Douglas did not sell. But it's 
a small percentage of the Airbus total 
sales of 469 worldwide. 

Airbus officials point out that their 
planes use American components. In 
fact, since 1979, Airbus Industrie has 
bought almost S3 billion worth of origi- 
nal U.S, equipment for its aircraft. 
Still, the European presence in the 
American market is growing. 

Much of the pioneering in the tLS* 
market was done by British and French 
producers of business aircraft. More 
than 400 British and mote than 500 
French business jets from two manu- 
facturers have been sold to U-S. cus- 
tomers since 1964. No other foreign 
manufacturers have achieved anything 
like those numbers of sales in business 
aviation in the U.S, 

The total list of recent foreign acqui- 
sitions by U.S. customers is a long one, 
with some surprises. We've leased Is- 
rue li -built fighters, for example, and 
bought transports from Northern Ire- 
land for the LJ,S,A.F. in Europe. Here 
are some significant examples: 

■ Aerospatiale Helicopter Corp., an 
American subsidiary of Aerospatiale. 
French member of the Airbus Industrie 
fPtea&e turn to page J45J 
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Why the first name 
in outboards should be your 

first outboard. 
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OUTBOARDS 



U you'ie buying your family's 
first boat, you' re wise lo start here 
at the business end of the rig. 

The technology you buy 
here will have the most impact on 
your rig's performance. And isn't 
performance what family boating's 
all about? 

Merc's 50 and 60. 
3»cylinders smooth. 

The legendary Mercury :i 60 
and new 50 get the fun started fast 
They're engineered to fire up 
quickly, run wide open all day, 
and further prove the theory that 
getting there ts half the fun. 



Both models feature a 3-cyl- 
mder design that runs smoother 
and accelerates better than twin 
cylinder engines. The three cylinr 
ders also get better performance 
out at pulse- tuning, a technique 
that works like racing exhaust sys- 
tems to boost power and fuel 
efficiency. 

Constantly proved. 
And improved. 

Each year, each Mercury 
gets better. They're evaluated in 
the laboratory. In punishing tests. 
In real world applications. And in 
customer satisfaction. 

And in every possible way, 
a change is made for the better. 

Because to us, the only kind 
of performance is consistent, 
reliable performance. 



Standing behind 
the Legend. 

Your Mercury comes with 
one of the industry s most com- 
prehensive limited warranties. 
Backed by 2,500 dealers nation- 
wide, And now you can further 
protect your investment with the 
new Mercury 2*year Product Pro- 
tection Plan. It 5 even transferable, 
so it adds to your Merc's already 
high resale value. 

Sure, there are cheaper out’ 
boards. But it youTe serious, you'll 
make the investment that means 
years of tun for your family. 

After all, quality time de- 
serves a quality outboard. 



Put the legend 
behind you. 



FUEL AND OIL 
MIXTURE 



FUEL 



II { The Mercury oil injection 
- - y mixes oil and gas a r one to 

Iron, ahead oi the fuel pump, tor a thorough blend, 
tewvr moving parts and no complicated elec- 
trical connections It also outdistances 
competitive systems with a 3 quart lank 
Th&t trmts 36 gnlkmauftfas. 




These Two 
Pennzoil 
Motor Oils 
Have The Only 
Multi-grade Viscosities 
Recommended For All 
New GM, Ford & Chrysler 
4 Cylinder & Small 6 Cylinder 

Engines. 
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SAE SW 30 

MOTOR OIL 
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It's simple. 

Use Pennzoil 5W-30 
for winter 

Pennzoil 10WJ0 
for summer. 

They have the 
facto ry- r cco mmended 
viscosities to protect 
high- revving 
small engines. 

Now you know all you 
need to know about 
small engine protection. 
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SAE 10W-30 

MOTOR OIL 
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SAE 5W-30 




SAE 10W-30 



The Standard of Protection 

Since 1889. 
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Kenny ftemstein 
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hp funny Car. 



TECHNOLOGY OF 




T he speed secrets of the *80$ are 
computers, composites, atm 
dynamic* — and cubic cash. 
It’s no longer enough for a 
sucre** Ful racing team to have a fear- 
less driver, a flawless engine and a 
peerless chassis. Winning today 1 s high- 
stoke*. race* can require the services of 
a full-time acrodynamkist, a consulting 
computer engineer and an on-staff te- 
lemetry technician. Selecting the right 
silicon chip can be as crucial to victory 
as choosing the correct tire compound. 
Crew chiefs fret over drag coefficients 
and wing cross-sections - Mechanics are 
becoming as adept with carbon fibers as 
they are with ratchets and wrenches. 
In short, t he race for the checkered flag 
has become a race to apply the latest in 
advanced technology. 

It's a maxim of motorsports that 
speed costs money, Million-dollar rac- 
ing budgets have become commonplace 
in this age of Fortune oOQ sponsorships 
and same-day television coverage , And 
while team managers have more to 
spend than ever before the cost of 
some surplus high-tech hardware has 
never been lower. Aerospace equip- 
ment, materials and know-how is find- 



There’s more to going 
fast than just standing 
on the gas, and most 
of it takes place 
behind the scenes. 



BY RJCK VOEGEUN 
Formu l a One text by John ffenie 

mg its way from launching pads to pit 
Lanes across America. Technology de- 
veloped for Space Shuttles and Stealth 
bombers is making race cars lighter, 
stronger, safer and, most of all r faster. 
In this special section on high-tech and 
high-performance,. PM surveys this 
new science of speed. 

Funny ear, serious business 

Hell hath no fury like a Funny Car. 
The Bud weiser King is 2000 hp of sound 
and fury. It rides like a jackhammer 
and makes noise like a Saturn IV. 
Driving a Funny Car requires superhu- 
man skill. And remembering every- 
thing that happens on a 5-second Funny 



Car run isn't humanly possible* 

Enter ihe Racepak computer. 
NHRA Funny Car Work! Champion 
Kenny Bernstein has bruiigtit drag rac- 
ing into the electronic age with an 
onboard microprocessor that records 
and displays thousands of bit* of infor- 
mation. Back in the relative quiet of the 
team's transporter, crew chief Dale 
Armstrong can coolly analyze the run 
and make his decisions on fuel mixtures 
and clutch adjustments before prepar- 
ing Kenny’s Tempo for its next 2b0-mph 
run down the quarter-mile. 

The 3-pound computer has become 
the team's secret weapon. While other 
racers are scrambling to adjust to track 
conditions! Dale is consulting his refer* 
ence library of computer printouts, 
"We record engine speed and drive- 
shaft rpm," Dale reports, "and we've 
learned w r hat produces a low 5 elapsed 
time. If the car performs poorly, we 
compass the graphs with good i-uns to 
see where it's lacking." 

The onboard computer can also have 
two "event channels' 1 that record when 
Bernstein shifts his Funny Car into 
high gear and leans out the fuel ma- 
ture. Dale has noted the improvement 
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ill Kenny's driving since this computerized report card was 
added to the team. Despite the hellish environment it must 
endure, Lhe computer has proven totally reliable. L The 
blower exploded and caught the car on fire on one run, 1 ' 
Armstrong recalls. "The heat melted the computer case. 
When we got the car back to the trailer, the computer 
printed out its data as if nothing had happened!" 

Armstmng foresees the computer eventually taking over 
some of the driver's chores. Computer controls for the fuel 
ay stem and transmission would leave Bernstein free to 
concentrate on more important tasks. For now, thoUgh 1 
Dale is still getting to knosv his racer-friendly computer. T 
can't imagine anyone racing seriously without one," says 
the premier Funny Car crew chief 



Oven -fresh race car 

Ford Motor Company's recipe for a high-tech road racer 
is easy to follow: "Place sandwich of Kevlar, carbon fibers 
and aluminum honeycomb in oven, heat to 200® C.. let cool, 
and go racing." Actually, Ford’s thin] -generation Mustang 
GTP (Grand Touring Prototype) is a 200- mph showcase for 
the company's expertise w ith space-age composite materi- 
als. Composites are hybrid mixtures of test-tube materi- 
al — fiberglass, for example. Is a mix of glass strands and 
epoxy resins. 

The materials used in the Probe's construction are not so 
mundane, however. Ford's race car cookbook calls* for 
exotic ingredients such as Kevlar aramid fibers honey- 
comb Nome* and Nexirel {a heat-resistant fiber that will 
stand up to a red-hot turbocharger). 

Ford fabricators can literally bake a race car using these 
modem composites. Dry fibers impregnated with resin are 
placed in molds, then cured by heating them in a vacuum. 
Chassis designers tailor the composite's characteristics by 



loosen P one of these "plastic" chassis will retain its stiffness 
much longer than a metallic frame — as Long as the driver 
steers dear of immovable objects. 

iL Working with these types of plastics Is rev I engineer- 
ing/' says designer Chris Murphy of Zaks peed L'SA. the 
team responsible for developing and preparing Ford's 
premier road-racing machines. H, It requires a high degree of 
skill and diligence. People tend to think of plastic as the race 
tar's skin. But in this type of construction, the plastic in the 
race car." 

Ford plans to sell Mustang Probes to private racing 
teams. The car's modular construction appeals to potential 
buyers because it simplifies maintenance and repairs. Nine 
bolt-together modules make up the entire chassis. A 
damaged or outdated module can be replaced by unbolting 
the old section and bolting on a new piece. The fuel system, 
instrumentation and electrical systems air also modular to 
speed up Lrackside repairs. Like a space-age Model T h 
Ford's building-block Probe GTP is out lo win racer's 
hearts with its simplicity and durability. 



Six equals eight 

For three decades, the Chevrolet 
small- block VS has been the first 
choice of racers ant! engine builders. 
But even the Chevy VS can't with- 
stand the winds of change sweeping 
through Detroit, The future belongs 
to downsized pnw r erp]ants, Chevro- 
let is already at work on the small- 
block's successor' a 20Skaj.dll, 77^ 
hp turbocharged V6 that propels 
the stunning miri-engmed Cor- 
vette GTP road-racing prototype 
campaigned by Hendrick Motor- 
sports- 




adjiusting baking time, temperature and cooling. 

Composite materials are revolutionizing race car con- 
struction. Aircraft-type aluminum monocoque chassis tie- 
signs made tube frames obsolete in the h tfOs. Mow molded 
composite structures, originally developed for spacecraft 
and communications satellites, are replacing riveted alumi- 
num tubs as the state-of-the-art in racing. Engineers are 
taking advantage of the superior strength- to- weight ratio 
of composite materials to build cars that are lighter, 
stronger and stiffer than conventional chassis. Composites 
can be molded Lhto complex shapes that can't be duplicated 
by cutting and welding metal. With no rivets and joints to 
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INTERCOOLER 



Corvette QTP cwr run In (MSA road FflC« 
| above] h actually a March wing chauti 
peweretf by a ??5-hp turbocharged Chevy 
V6 (right f. tf/hlie Indy engloei art limited by 
the rules to *6 In. of manlfcjld boost, there 
are no iuth restrictions In FM5A, and the 3 4- 
JJter V6 uses 40 In. of boost, 



TURBOCHARGE* 



COOLING 
j:-U( 14 



Ford's Mustang Probe [leftf Js The Other US, 
entry chalFertging the Porsche 96 2s on the 
IMSA circuit, Its turbocharged 2-1 -liter 4- 
cylinder engine makes onl y" 650 hp, so Ft 
depends on a sophisticated modular chassis 
of space-age materials to be competitive. 
The whole car weighs i960 pounds 



flUMtfHTNUM 



CWY-BRf AK^JCL 
Ctl_L COUPLER 



PtfESSURMELlH 

VALVES 



V* ENGINE 



WASlfcGATE 



This vest-pocket powerhouse is a heavy-duty version of 
the d, 3-liter production Chevy Vfi installed in pickups and 
Malibu, station wagons.. What distinguishes the CiTP engine 
from its commuter cousins is a truckload of high-tech 
components fi^ra Chevrolet's Spc'di&l Products group and 
68 in. of turbo booBt- 

The little Chevy's cast-iron block, pu&hmls and twti 
valves per cylinder are hardly innovative hardware. For 
neu technology, you have Lo look inside the black box 
controlling its fuel system. While electronic fuel injection is 
standard equipment an even the cheapest eeonobox these 
days, computer -controlled fuel management is virtually 



unknown on America's racetracks. 

Initial EFI development for the turbo Vfi is hasE*d on a 
Racetronk system that determines fuel delivery according 
to engine speed and throttle position. A cumpuier “map^of 
the engine’s fuel requirements signals banks ofBo^ch fuel- 
injeetioTi solenoids. Two injectors per cylinder satisfy the 
turbo motor s appetite for high-octane racing gas. Adjust- 
ments to the air fuel ratio can tie programmed instantly 
even while the engine is running. 

This system offers quicker response, more mid -range 
torque and better fuel economy than mechanical fuel- 
injection systems. There's still room for refinement. 
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though. Chevrolet is at work on a sec- 
ond^eni fc nition system that will add 
inputs for barometric pressure, air 
temperature and humidity— in short, a 
"smart" injector that will automatically 
compensate for the changing weather 
conditions. Ironically, Chevrolet's pro- 
duction-line ECMs (electronic! control 
modules) already have many of these 
capabilities. By re versing the normal 
(low of technology i Chevy engineers 
hope to improve their racers on -I rack 
performance with assembly-line parts. 

Flying on the ground 

The wing's the thing in Indy car 



racing, Aerodynamics is the black art 
that separates winners from also-rans 
in today's Championship Auto Racing. 
No crew in the CART flying circus has 
mastered the science of Indy car airflow 
as thoroughly as Roger Penske's Penn- 
zoil March team. A1 Unser Sr. drove 
Penske's screaming yellow' machine to 
the 1985 CART national championship. 
Today's Indy ears are flying wings 
designed to take maximum advantage 
of the air moving under and around 
their sleek bodies. “Ground effects” 
virtually glue the cars to the pavement 
at speed. Air entering the front of the 
ridepnds is ducted through carefully 
contoured venturis. This rapidly ex- 
r tif nr ta /n'^v l#fu 





Penikfl-PennzolJ M^rch carried Al Unser Sr. to the \9B5 CART 
[^Tamplnnshrp. Like Other Indy ears, It depends on components 
fright) to provide 2000 pounds of aerodynamic downfora- 




REAR WING 
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Six Mechanics, No Waiting 



W hile your neighborhood auto re- 
pair shop may take three days la 
rebuild Ihe engine of a family car, pro- 
fessional drag racing mechanics com- 
plete the same job in Jess than an hour, 
and they do it Ihree or four times in a 
single day. Impact wrenches speed the 
work, as do a number of special tools 
gnd techniques. The reason for ihis 
frantic "thrashing" is that a 496-cu -in. 
Kerth Black aluminum racing engine is a 
highly stressed piece of equipment. 
Running on a volatile mixture of alcohol 
and nitromethane, Ihe supercharged 
motor produces over 2000 hp and runs 
Ih rough ihe quarter-mile at 2&Q mph in 
5 Vi seconds A winning run often resyfls 
in holed pistons, broken valves or com- 
plete meltdowns of critical internal parts. 
The typical time between elimination 
runs is under an hour, so all work has to 
be completed in 45 minutes. 

Depending on a team's finances, any- 
where from two to si* mechanics will lay 
into a Funny Car when ii gels back to the 
pits. The spectator usually can’t see 
much of what's going on, so we asked 
Chris Christensen's Odyssey Engineer- 
ing learn ol Valencia, California, to go 








1 Odyssey Engineering crew pops 1 -piece 
flhergFa&s body off Chris Christensen's Cor- 
vette Funny kar for access to engine- 



through the motions for us. 

Alter ihe body's been popped (pholo 
1), one or two mechanics remove ihe 
plugs and cylinder heads (2 lo 5) while 
anolher drains and discards the 1 0 to 12 
quarts of 70 W racing oil. Because of 
nitromethane contamination, the oil can 
only be used for one run. 

Next, the man under the car removes 
the clutch inspection plate to check for 
wear and to make adjustments. He also 
pushes out the pistons with a rubber- 
handled hammer while crew members 
up top play J 'catcher" (6). 

Any worn or damaged parts are re- 
placed and Ihe engine reassembled (7 
and €). using new oil and sparkplugs. 

During this rebuild. Ihe crew chief must 
be thinking atom final turning for the 
run: how much nilromethane and ; 
advance lo use, supercharger - 
and fuel pump drive ratios and clutch 
adjustments. Teams keep extensive log - 
books lo determine which combinations 
work best at what tracks. Bui the perfect ; 
combination is a moving target, aflected 
by weather and traction conditions that 5 finally, the head Stud nuts are removed 
can vary from one lane to anolher on the and the cylinder headi are taken off with 
same track.— Jon Asfter tfie **b*ust header? still *mached- 
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J HERCULES 



Marlboro 



Marlboro 






Digital display {above) tells World Champ Alain Pmst how much 
boost he can use. McLaren s space-age carbon fiber and aluminum 
chassis [right) fcs made by Hercures Aerospace \n Utah. 



1 One crew member removes and inspects 
sparkplugs for signs of Internal problems, 
while another removes valve covers. 



3 Next, the compete rocker ami assembly 
and pushrods are removed io mat the 
cylinder heads can be taken off. 



♦ The magneto, fuel lines, supercharger 
and Intake manifold also have to come off 
before the cylinder heads can be removed. 




4 Alter the di pan, 
netting rod caps are removed, pistons and 
rods are pushed out from below. 




7 Before reassembly, oil Is applied to afl 
bearing surfaces tP prevent Scuffing before 
the oil pump can pressurize the system. 




■ Pfcttons and rods are installed with one 
shove of rubber-handled hammer, thanks to 
tapered I -piece piston ring compressor, 



% 
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BY STEVE POTTER 
C ontributing Editor 
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Mg si famous fn-gar camera setup is the pnt 
tried In stock car ratfL Big NASCAR stock- 
err have plenty of room for the versatile 
camera frlgfttj r which can rot ate 36Q*' and 
zoom in and out. Camera is control led by a 
joystick on a console fiwHow| in the Race 
Control trailer The car has two antennal; a 
small whip on Che roof to receive camera- 
control 5 signals, and a ,r C£rV' cm the trunk 
to lend picture signals. 



Photos of Harry Gant's Skoal Bandit 
by Don Hunter. 





Enjoy 200-mph fender-to-fender competition from the safety of your armchair. 




T l hi- scene is Tennessee's Bristol International 
Raceway, You are watching from inside the 
oar as Kyle Petty steers the Woods Brothers' 
"-Eleven Ford Tlutnderbinl into the tight first turn. 
You can see the set to Petty's jaw as he cranks the 
steering wheel to the left awl the banking picks up 
the car. Out just in front of the Ford’s hood is the rear 
end of Dale Earnhardt’s Wrangler Chevrolet 
Monte Carlo, Both machines are doing a 
little dance, slithering on the edge 
of traction, and you can 
almost feel the 
thump as 



Petty's front bumper taps Earnhardt’s rear. If you 
look closely you can see the lath needle* swing higher 
as the short Bristol back straight looms into view' and 
the second -generation stock car driver pushes the 
throttle to l he floor. The sound is overwhelming as 
the Furd overhauls the Chevy. Looking out the side 
window, you can sec Earnhardt, the former Winston 
Cup Champion, glaring intently. 

A couple of taps later, as Petty brakes hard down 
into the turn, a competitor bangs the Ford's rear 
bumpier so hard that your vision jars — and then the 
work! begins to rot ate. From your seat inside the car, 
it’s almost as if it is all happening in slow motion. The 
horizon changes abruptly a* the spinning Ford slides 
dow ri off the banking, and the shapes of several cal’s 
briefly fill the wind shield as they flash by. 
Almost before the car has come to rest 
at the bottom of the racetrack, 
Petty has selected first gear 
and is accelerating back 
along the apron. 



r 
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Congratulations! You’ve just sat 
through one of the most exciting mo- 
ments in auto racing— anti you did it 
without leaving your living room chair. 
Through thy magic of live, in-car video, 
ESPN has taken you along for the ride. 

For years, the rap on televised mo- 
torsporte was that it was boring. One 
car following another,, with the cameras 
so far away from the action that all 
sense of speed and intimacy was lost A 
driver might be interviewed in the pits 
before the race started, or perhaps 
during the race if his ear broke down. 
And, of course, viewers of some types 
of racing got to see the victor spraying 
journalists with champagne in the win- 
ner's circle. 

But in football the television technol- 
ogy has taken the viewer right up to the 
line of scrimmage fluring the game 
itself, letting him see into the quarter- 
back's eyes and hear him barking sig- 
nals (.sec Trie vision Tnuckdomis, page 
73-. Nov. *85), The fan at home could 
hear the banging of pads, and the 
glim Is of line men crashing into one 
another. The producer of an NFL foot* 
ball game was able to provide exactly 
the sort of iip-clnse feeling that the auto 
racing fan never enjoyed.. Telephoto 
Senses, because they shrink distance 
but not time, make race cars seem to be 
going slower than they are. 

The producers of racing TV shows 
did their best. For one thing, they came 
up with the "speed shot,” where a 
fixed p remote-control camera located 
next to the track at the exit of a fast 

fPteam in nt to pflflfi* i W 



MINICAM 




NJJCs mhntcam [tract) uses m tiny Hitachi camera mounted to an Indy car chassis just behind 
the driver" i head. The signal from chit fixed camera Is sent to a huge antenna mounted on an 
aerial ladder In the Infield and then on to the director s trailer 
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IN-CAR CAMERA 
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Panning, zooming in-tsr camera* jiee photos on previous pages \ are used by many networks In big 
stock car?, Remote<ontrol camera* send *Jgnafc via a hovering helicopter to the race control trailer. 
There, the program director chooses shots to be broadcast via satellite for home viewing. 
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The Heart 

Of Rock W Rod 

To the audience it's magic. But to the engineers behind the 
biggest rock concerts, it's electronics, mechanics and fire. 

BV DENNIS ESKQW. Scien ce/' Technology Ed itor AND RALPH H O DGES 
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Faj-from-tJi-f iiage of ihe Loi 
Angelas Cpllsffum, th* mixer works 
!ht board for Brute Spring Jieen i 
Bern Id The U.S.A." tour. The 
board controls 16 Q speaker cabinets 
rotated Throughour the CoPteewm, 
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B n r n in l h e know him, bellow ed it driiber* 
U . S . A . / 1 the ately uga irt + This time t hey 
pleasant timbre cheered as the music echoed 
of Bruce Springsteen's honk} - mixws the New Jersey Mead- 
ton k voice thundered across mvlands, The a udaenee didn't 

the packed stadium. The know , but as 1 heir hero ruse t u 

sound liiei-.illy pushed against the climactic moment of one 
the lucky ones in the front of rook music's most meinora- 
rw. “Bom in the U.S.A," The bio tours, a half-dozen "ruud- 
Boss, as Springsteen V fans ies" were scrambling about 




I ii gg mg cable, f 1 i p pi ng technologists who are making 
switches and watching me- ihe seemingly impossible be* 
ters to keep the tons of thou- come ihe everyday fact of lift, 
sand of fans as spellbound in We followed the Springsteen 
the open -aii’ stadium <is they tour from New York to L ■? 
would have been in the mure Angeles and delved into ihe 
manageable confines i if a mu- haeksiagfc technologies ■ f Ma- 
sk- hall. If ruck 'n' roll is truly donna. Kis*. Heart and M«- 
here to stay, credit the grow - chad Jacks* TK among others, 
mg rank? of engineers anil t'- 1 translate magic into see 
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mm and mechanics. 

For Springsteen, the trick 
is to get the sound beyond 
accepted levels, to the point 
where your skin gels as much 
involved in audio fierccption 
as your ears. If you’re in 
front of one of Springsteen's 
sound systems, you can open 
your mouth and let the sound 
coming out of the speakers 
push your lungs tike a hd- 
low s. 

The Springsteen tour be- 
gan in a series of indoor audi- 

m 



toriums, hut by the end of 
last summer it moved to out- 
door venues and Clair Broth- 
ers., the biggest sound pro- 
duction company in the 
music business, had to be 
called in to add equipment io 
Springsteen's usual arsenal 
of electronics, 

We were on hand at mid- 
night before the first Mead- 
owlands concert i arriving 
just in time to see a quarter- 
mile-king line of trucks wait- 
ing to pull inside to disgorge 



loudspeakers, amplifiers , 
equipment racks, control 
consoles, lighting ensem- 
bles, stage segments, scaf- 
folding, cable, mikes and 
musical instruments. 

b| The loudspeaker cabinets 
are really a single standard 
module repeated times." 
explained Bruce Jackson, 
Springsteen’s senior engi- 
neer and production chief. 
“So erecting the loudspeaker 
towers is like merely filling 
in the squares of a checker- 



board. ,p Once the size of the 
stadium and the number of 
seats is taken into account. 
Jackson explained, the show 
sets itself up. Consoles and 
processor electronics are in- 
stalled and preharnessed in 
standard mad racks, rolled 
into position and left stand- 
ing until the next day's 
“sound chrck" when sound 
levels are set shortly before 
the concert. While the sound 
crew is getting itself orga- 
nised r li ght ing — provided 
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for Springsteen and many 
others, by Tait I'owers—is 
getting a similar treatment. 
Everything is ready to go 
out of I he box ami a wails 
only a quick run- through 
just, before The Buss takes 
the stage - 

Once the stage ta erected, 
the two main speaker towers 
are positioned on scaffolds 54 
feet high. Ultimately, the 
Springsteen tour will pre- 
sent 3200 sq B ft. of loud- 

f Ph-nw turn hi ; kn',n IAS} 



me rock band Gehe-sii is bathed In a shower 
eg light provided by R-A. (Toth Lighting s 
computerized light bank- Ught and smoke 
Wtft part Of the Michael Ja£kSOn show's 
power. Jackson Is shown surrounded by 
jrnoky Ihghi [facing page inset]. Kiss breathed 
fire on stage ftpp right insets cm this page| 
and used two lighting consultants, For Ma- 
donna | above), It was tambourines beneath 
aircraft landing lights, Dire Straits" lead guitar- 
ist | right] was high lighted by strobe. 
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Range, comfort and economy are the objectives In 
I t*iis year's crop of compact cruiser*. But ref's not 
forget styling. A distinctly European influence is 
discernible tn the hlgh-freeboard wedge-shaped hull 
forms. Raked panels, swepi-back windshields and 
radar ar xh« are JikePy Eo be visible features on the 
marine scene for some time to come, the Larson DC> 
230 Aft -Cabin Cruiser (above] leads the parade. Her 
accommodftbon belowdetk includes comfortable 
galley'dlneittberih a™ | right]. Following atong 
these same lines (i the Chrh^Craft 232 AC ScorpFon, 
Chaparral 23BXLC ^nd Sea Ray Seville II 6.3 Mid Cabin. 



m 






ake out* glance at the linen]} of new 



marine products for l!>8ii and there’s 



only one conclusion you can reach. 



Boating is booming, with hull de- 
signs, motors and accessories that reflect n 
new sense for quality, durability anti intelli- 
gence, Stylish wedge-shaped lines inspired by 
European designers a wen l sleek muscle boats 
and comfortable raised -deck compact cruisers. 
Last year's sensibly priced entry-level ’'pack- 
age" boat concepts — which include hull, motor 
and trailer — are more numerous than ever, 
and they're value -packed with new features, 
Powerphinls continue to flow to ihetrailerboat 
marketplace with advanced coitus ion protec- 
tion. simplified 2-stroke operation and added 
performance. 

The big news is part cosmetic, part fiesign 
innovation, part muscle. Performance and sol- 
id quality look better than ever in the growing 
stable of sleek compact family cruisers. The 
common denominator? You might find them 
quayside in Monte Carlo with some of Eu- 
rope's must rakish sport cruisers. But looks 
aren’t everyl hing. Builders are packing some 
pretty remarkable feature* in relatively short 
lengths over nil (LOAs) by raising freeboard 
and deck . Aboard these compact cruisers, 
you'll find expansive cockpits and commodious 
belowdeck space, even an after sleeping com- 
partment on some models. 

A few examples: Larson’s DC-230 and DC- 
250 Delta Aft-Cabin Cruisers combine quick- 
planing, stable Delta-Conic hull forms arid a 
choice of seven Mercury and four OMC power 
options to gel you there and hack with efficien- 
cy and speed. From the convenient anchoring 
platform to the integral radar arch, swept- 
baek lines and hull graphics create good-look- 
ing boats that house completely equipped gal- 
leys, enclosed head compartments and aft 
cabins tucked away under raised bridged ecks. 

The popular and affordable Seville series 
from Sea Kay was expanded this year to 
include a H. 3- meter It hat ‘a about 21 feet on the 
centerline) Seville II Mid -Cabin, another fea- 
ture-packed weekend getaway boat .just right 
for couples or families of four. Take the same 
idea, lengthen it by about 4 feet and you'll get 
their Sundaneer SKV 250 — with an opening 




10 3 



provide excellent sight linen. Top, side and aft canvas 
is standard. Welded stainless steel safety rails and 
teak accents, including a teak swim platform, give the 
238 XLO subtle though distinctive touches. 

Chris-CrafTs 232 Aft Cabin Scorpion blends rakish 
good looks and a livable cabin with lots of light and 
ventilation. On deck, helm instrumentation is up high 
and dearly visible, ami an aft-facing sun lounger seat 
to port gives the navigator a place to relax. 

Package boats, the most interesting piece of boat- 
ing news in 1985, have several interesting twists in 
1989. Moat models still include boat, motor, trailer 
and drive-it-away accessories at low prices, but 
inboard, outboard power in various displacements has 
become an option with several builders. 

Bayliner Marine is still the unquestioned leader 
among package-boat manufacturers; most of the 
boats in their line are intended for entry-level mari- 
ners, Their Capri senes of boats includes six models 
complete with boat, motor and trailer for under 
S10.000 — but they don't stop there. The 1950 Capri 
bowridqr, equipped with a Volvo -Pent a stern drive 
and a custom trailer, a deluxe interior, a convertible 
top, a swim step and an AM/FM cassette stereo is 
Bay liner’s newest, most affordable package. The 
price for the 1950 comes to S9995, and that includes an 
all-galvanized Escort trailer. With low', aerodynamic 
profile of a high-performance sports car, that's not 
just a great value — it's a great- loo king value. 

Chris-Crafl is also making a concerted effort to 



More Power To You — What's New On The Transom 

S afely, durability and higher perfor- 
mance lay al Ihe heart of several 
innovative oul board propulsion $y$- 
terns for BB — all ihe result of sawy. 
but subtle, engineering. 

For example, Yamaha’s counter-ro- 
tating V6 outboards take the effort oui 
of steering boats wilh twin iSO-hp or 
200 hp installations. Props rotating in 
opposite directions dampen torque, 
creating a balanced boal (hat doesn't 
heei or turn in one direction excessive- 
ly. That means you won't have to fight 
ihe wheel anymore on long runs. 

Yamaha has also created a system 
that includes a special key panel with 
single safety lanyard that’ll slop both 
engines in an emergency. A custom 
binnacle allows trim/mt functions ei- 
ther separately with iwo swrtches or 
simultaneously with one. The Yamaha 
Counter-Rotating system also offers 
50 percent more alternator power for 
large-boat accessories. This pair of 
Yamahas even has brains: overheat- 
ing or low oil activate a buzzer and rpm 
is automatically reduced. 

Also new from Yamaha for I960 is 
the ProV 150-hp outboard (not 
shown). This 2,6* liter V6 designed for 
the tournament angler boasls a spe- 
cial 1 cowling design and air intakes. 




Counter-rmating props on Yamaha's new 
twin-engine InjtcfcNaTJon Flrntf motor torque, 
which can cause a boat to heel cjicesilvel y 
[ above | or steer off course frlghi). 

Underneath Ihe hood, Yamaha has 
added redesigned carburetion, modified 
reed- valve induction and fine-tuned ex- 
hausL 

From Evinrude comes two new loop- 
charged V6 outboards developing £00 
and 225 hp. They share many of the 
same parts and much of ihe technology 
developed in ihe loop-charged V4 and 
Vfl engines ini roduced Iasi year. Follow- 




WlOft TURNING IN SAME 
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Comfort and snappy lines mark Hunters 510,500 package. 



transom door, a more spacious cockpit for fishing or 
optional fold-down seating, and a more stylish cabin 
that even has room tor a hanging locker. 

Chaparrals 238 XIX takes a more conservative 
approach to raised- deck styling, with a giant cockpit 
along with an elevated helm and bridgedeck that 
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Chrrt'Cfatt s 1 7-foot Cwiller la a package boat with VO option. 




Bayflrter « 5 ntlrw« Its SUCEHShri Capri juries In I/O bowlder, 



capture the new boater with its Cavalier line of 
affordable boats. With the exception of one 17-foot 
bo wilder that will take an outboard rated up to 140 
hp, all the Cavaliers come standard with Mercury or 
OMC stem drives. Their best value is a 17-foot 
closed-deck model powered by a 120 OMC, priced 
around $9700, But if you want performance, you can 
opt for the £00 Merc on a 19- foot Cavalier, priced 
from $15,20(1 to $17,200, depending on the model. 
Trailers are optional in this instance. 

Hunter Marine has applied the same package 
concept to a new 23-foot sailboat, equipping it with a 
Nissan 5-bp outboard. Hunter also throws in either a 
Florence or Magic Tilt trailer, and the company’s 



famous “Cruise-Pac” accessory' kit, all for only 
$10,500, Their objective is to attract the new sailor to 
the sport, the one who’s already involved in other 
outdoor activities or who may already own a power- 
boat. Stand ardi zed parts and high sales volume make 
it possible for Hunter to hold down the price. Throw- 
ing a trailer into the package makes it easy to beat the 
high cost of maintaining a sailboat in a slip. 

In the sportboat category, there’s a stylish new 
breed of personal boat on the market this year, a boat 
meant for two people more often than four, following 
the lead established by Donsii powerboats back in the 
early '60s. Sea Ray Boat’s Pachanga II, Tiara’s 
Da v anti and the Chris- Craft 222 Stinger are designed 
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New EHrirtrud* Vt* (Tefcj devdopj 225 hp. 81 g. high-perfor- 
mance engines from Johnson Outboards are easier to st«r 
with addition of hydraulic power assist (abovel 




UrryarO-artlvated it op switch that Ciili 
engine if operator leaver boat Is new on 
small engines from Mercury. 



Ing the current irend, 
VRO oil metering does 
away with the need lo premix oil 
and gas. and a n all - new 1 ‘no oi 1 1 1 warning 
system sounds if the oil supply to the 
engine is depleted. 

Johnson's most powerful outboards, 
She 3.6 GT and the 275 hp V8, come 
standard Ihis year with power steering. 
A Kevlar belt transfers power From a 
flywheel pulley to a hydraulic-assist 
pump, just like the one found on mosl 
power- steering equipped automobiles. 
The pump provides Ihe system pres- 
sure required lo smoothly turn these 



high-torque units via a power^assist cyl- 
inder positioned in front of and below 
the powerhead PM had a chance to 
Check this new power steering system 
last fall. Twin Johnson Vds equipped 
with the new power-steering units were 
attached to Gil brackels on the transom 
of a Wellcraft Scarab. Despite extreme 
rough waier out on Lake Michigan off 
Chicago, ihe giant VBs l racked superbly 
and offered precise maneuverability 
dockside, Additionally, these Johnsons 
feature VRQ oiling, a top-charge 35- 
amp alternator lo power large boat ac- 
cessories, improved canbureiion and 



cooling and a newly geared starting 
motor 

Mercury's new family of 6-, B- and 
9.9-hp 2-cyknder oulboards feature 
gross-flow Induction lor easy starting, 
and smooth and quiet running. Integral 
lanyard-activated stop switches bring 
a new margin of safety lo the Mercury 
line, as do the locations of the stop 
button and shift mechanism in the tiller 
handle. Merc has also started using 
low -copper-alloy aluminum,, a newep' 
oxy painting process, and zinc sacrifi- 
cial anodes to minimize corrosion 
problems.— J. IV. 
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For close to $30,000, you'll find beauty, 
quality and tradition In these side-by-side 
\ shotgun masterpieces from England 
\ and America. But great gunning 
, X can be yours for a whole lot Jess. 



Tbit ,4T0-gauge Custom Pigeon Grade Winches- 
ter Model 21 is a version of the finest shotgun 
made In America, Pictured with the Model 2t \i 
the gold-inlaid receiver from a W^eMftfrUM 
Model 2i Grand American, Prices to r the Grand 
American start at $21 r 0Q0 and can go higher, de- 
pending on the customer's requirements. 







This highly embellished 12-gauge double-barreled 
shotgun from London j James Pyrdpy & (above) 
H valued at S3&.00G. A 1 2 -gauge double of equal 
stature from Holland A Holland (below) Is part of 
a Z-gun matched set that"; valued at 557,000. 



BY TIM COLE Boa tin g/Qu [doors Editor; Photos by Bifl Dolce 



C ount among the finer things in life this triplet of sporting arms. The 12-gauge double- 
barreled shotguns from James Plmdey & Sons and Holland & Holland represent the 
finest examples of q utility gunmaking. The Winchester Model 2J from US. Repeat- 
ing Arms Co. is without question the best shotgun made in America today 
There wprJd-renowned firms have been producing fabulous firearms for decade?, and the 
very names Purdey. Holland & Holland and Mode! 21 are synonymous with a kind of quality 
that transcends the guns themselves. Like a stately Rolls or an antique Chris-Craft, they arc; 
the epitome of art, of engineering, of handcrafted care— indeed, the epitome of excellence. 
And the price, if you have to ask, is hardly the point. Lot’s just say you'd pay as much for a 
Porsche 944 Thrba. But then, you can’t shoot a Porsche, can you? Or let it rest on its baize 
within the burnished confines of a quality leather case? Or cradle it on the moor in the fiery' 
azure of a day’s first light? 

No. These are objects that defy comparison— and elicit wonder. Start with the stock of care- 
fully selected Walnut Move forward to the intricate checkering, meticulously wrought by 
hand in a stylish fleur-de-lis or majestic sweep— often with a pattern still in use after many 
decades. The stock is hand -tailored to owner specifications jifier a careful measurement 
of such critical factors as length of pull, drop at heel and drop at comb. Note the seamless 
wood-to-metal fit where the stock meets the action, the crisp movement in the top lever and 
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Each pl«t of Holland & Holland s traditional ilddock action [above left) a Forged and 
asset nbted by hand. The sldeptate then undergoes hand engraving by one of Holland's In- 
house craftsmen. The length of pufl on one customer s gun Is double checked (right j. 



BARRELS OF MONEY 

the authoritative, UTiequivacal snap at 
the breach closes. Run your fingers 
along the delicately carved hunting 
scenes on the: side of the action — bird 
dngs. pheasant on the wing, grouse that 
got away. 

What separates these rather majes- 
tic examples of human craftsmanship 
from the rest of gunning's greats? And 
what (we had to ask) makes a shotgun 
worth such enormous sums? PM began 
its inquiries at the U,S, Repeating 
Arms Co. in New Haven, Connecticut, 
where production continues on the 
Winchester Model 21. We then crossed 
the Atlantic Lo shoot at the Holland & 
Holland test grounds and visit the 
H&H factory' outside London. W T e also 
visited with Sir Richard Beaumont, 
chairman of the board of James Purdey 
& Sons Ltd., at his office on South 
Audley Street in London's Mayfair dis- 
trict. Along the way. we disco 1 vered 
wood and metal work of subtle rich- 
ness, anti guns that possess an unmis- 
takable mystique. 

America first took the Winchester 
Model 21 to the field in the early "flOw. 
Back then, L,C- Smith, Parker, Ithaca 
and A. H, Fox were introduring count- 
less sportsmen to the gunning arts. 
Today, the Winchester Model 21 up- 
holds the tradition wdlh a talented fi- 



man staff. Entering the custom shop, 
you'll find John Durkin, a veteran of 37 
years, checkering the half- pistol grip of 
a Model 21 stock using hand -made 
tools. Bob Schroeder painstakingly 
hand -rubs a 30-ga. barrel to the proper 
taper, analyzing the amount of steel he 
removes with an ancient micrometer. 
He mbs his fingers along the soldered 
barrels and the special high-strength 
dovetail joint, a Model 21 trademark 



that will marry these barrels for life. 

One hundred eighty man-hours are 
invested in the barrels alone; 600 hours 
on the gun as a whole. 

Actually, there are three grades of 
the Model 21 by U.S. Repeating Arms, 
which uses the Winchester name under 
license from Olin Corp. The Standard 
Custom, with relatively little embel- 
lishment, can be purchased for around 
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Guns For The Rest Of Us 
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Remington Model TIM. boasting 
good looks and handling. Is a true pe- 
rennial among American autoloader. 



SOO slide action 
shotgun features a top tang safety. In- 
stead of a cross-bolt, and ventlJatetf rib. 

Ifugor Ww4 MM IS a dawk American 
superposed shot-gun In a field populated 
by pricey Imports; great for ikeet, 



Nli«wfif ffh one of few 

A merl can-made double guns r offers high 
utility and long life re r a low price. 



S hotguns from Furcfey, Holland & Hol- 
land and U.S. Repeating Arms~ Win- 
chester remain Ihe s lutf of dreams Ick most 
of u& monais. Bui you needn't travel ter to 
find superbly crafted, functional firearms 
lhat won't djslocate a sensitive budget 
Take ihe Remington 1 100 as an example. 
Interchangeable barrels mean this well- 
designed, all-around autoloader is compat- 
ible with nearly every type of shooting— 
from trap to upland bird to waterfowl. And a 
tough, simple action end gutsy good looks 
have firmly established this moderately 
priced shotgun in Ihe American outdoors. 
The same kind of affordable utility found in 
the autoloading HOD also appears In the 
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slide-action Mossoerg Model 500, for those 
who prefer Ihe safety and serviceability nt a 
pump-action shotgun. More than 20 mter- 
changeable barrets In 12 ga mean you can 
tune ihe Model 600 to the type of shooting 
you prefer. Sheet- range connoisseurs 
seem lo gravitate lo the high-priced Imporis 
like ihe Beretta. or Browning's Ciiori end 
Superposed. But il's hard to beat Ihe Huger 
Fted Label O U for ii$ handsome, Aman- 
can-built profile and terrific balance. For 
more baste, year-round shooting under 
$300. Savage- Sieve** produces ihe Mod- 
el 31 1 Double. This rw> nonsense 2- trigger 
si<te-by-side is designed to lake every kind 
of abuse, and slill shoo! straight— T.C. 
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IT tt un tw remote 
carrErpMed by Infrared, 
General Eteetffc 5 * 
Control Central! wJJI do 
the Job. Undt will learn 
commands for four com' 
fjonenu p|f *ny brand. 



W hat once was an extrava- 
gance as now practically a 
staple: The remote control 
shares space with the TV listings on 
more coffee tables than ever before. 

Though remote control has been 
around for some tune* it took wireless 
infrared technology— the ability to con* 
vey information on an invisible beam of 
light — to make it the TV viewers best 
friend, Now the mnot<s trend has 
bnwfeued to include VCRs r audio re* 
ee?vers n Compact Disc players and vir- 



BY JEFFREY COHEN 



Infrared light lets you 
control electronics from 
your armchair — with no 
strings attached— or 
hear music through 
an invisible beam. 
Here's how it works. 
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tually any other electronics component 
one can imagine. 

There an* reasons why infrared suc- 
ceeded where wired, ultrasonic and 
radio frequency systems flopped. 

Manufacturers inve infrared. Be- 
cause il doesn't use precious radio fre- 
quencies they don't have to bother 
with the Federal Communications 
Commission every time they introduce 
a new function. Consumers love it be- 
cause there are no w ires to trip over., 
and the li^ht-heam system can prrfonn 
more functions than the older technol- 
ogies. Prices are coming dowm. and 
future possibilities seem limitless 
What makes infrared so hot? In 
short, binary codes. 

The same sort of digital codes that 
make it possible to record music onto a 
Compact Disc make it possible to pro- 
gram that CD from across the room. 
The electrical signal generated when 
you push a comma ml button is convert- 
ed into a code consisting of ones and 
zeros. This code travels from the re- 
mote control unit to a receiver in the 
component being programmed. All of 
this takes about b7 milliseconds, 

The highway this- code travels is a 









There's Music In The Air 



I f Hughes Aircraft gets its way, pas- 
senger planes will break (he sound 
barrier— ai leas! to the way entertain- 
ment I ravels. 

The California company has devel- 
oped the first wireless sound sysiem 
for planes since the days when solo 
pilots whistled in an open cockpit. It’s 
called AIRES, standing for Advanced 
Infrared Entertainment System, and 
it’s already aloft on some passenger 
craft operated by California's Jet 
America. 

As its name implies, the system 
uses beams of infrared light to dis- 



JCT America planes use infrared sound system developed by Hughe; Aircraft, Infrared 
transmitter} arc Instated down center and along iFdes or cabin, Seam pattern emitted 
Overlap* to distribute Sound eveiywhere- Wlreleu headset (left) b used by passengers. 



tribute audio information— wirelessly 
—to head phone- wearing passengers. 
AIRES, in fad, wilt deliver up to 16 
channels of audio, including music, 
movie soundtracks or announcements 
froiri ihe crew. 

In conventional aircraft sound sys- 
tems, each passenger's seat must be 
wi red to receive sou nd from i he ce ntral 
source— with anywhere from five to 32 
wires? Moreover, the seat needs a 
conirol board to let the occupant 
Choose channels and control volume, 
The passenger must be wired, too- 
connected to the control panel via the 
umbilical cord of the headset. 

Hughes' AIRES system eliminates 
all this hard -wiring. Instead, infrared 
transmitting panels run the length of 



me L,auii i. i no overlapping but invisi- 
ble beams they emit virtually blanket 
the cabin, (hereby ensuring thal 
receiving photocell or> the 
phones picks tip a signal. Those 3- 
ounce headphones house volume 

controls and channel selector, and an 
AA battery for power. 

Besides passenger convenience 
and construction economies for air- 
lines, AIRES has (he added benefit of 
not iniertering with aircraft wiring, an- 
tennas or avionics. Sound quality is 
acceptable, loo — though not what 
you'd expect from your home hi-fi 
system. AlRES's one gremlin enters 
via the window. Since strong sun can 
toil infrared beams, you might have to 
give up your bird's-eye view — J.C. 
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beam cif light- light that 1 ^ invisible to 
ua. Infrared light is legated just beyond 
the visible beams cm the red end of the 
spectrum. The beam emitted from the 
contra] unit expands outward in a cone- 
shaped pattern just like a flashlight 
beam would. This allows it to be read 
ever when the sending unit is not per- 
fectly lined up with the receiver. 

Ready! Aim! Ffrei 

There are four types of infrared sys- 
tems, but Lhe Gated Carrier CGC) sys- 
tem is by far the most common — if not 
the undisputed champion — for house- 
hold applications. Gated Carrier turns 
oh and off Lis sequence, first relaying a 
preamble code that notifies the iTceivcr 
a command is on the way, A custom 
code is sen! next, to identify the compo- 
nent being addressed. Finally, the con- 
trol unit transmits lhe actual Code for 
lhe function desired. 

The reason for this 3-step process is 
to accommodate the diversity of elec- 
tronics brands and components on the 
market. 

Infrared receivers — on TVs, VCRs 
or what have you — are always search- 
ing for a signal. After the preamble 
code tells them a command is on the 
way, the custom code must identify 
which com lament, by which supplier, is 
to receive the command, in other 
words, the custom -code for your TV 
must be different fram that of your 
VCR (even if they are the same brand ). 



Transmitter Tor iVacfy 
wireless headset 
plugs Into head- 
phone jack or audid- 
out of IWil-fl, beams 
music to photocell 
atop phones. 



Because there are Efib combinations of 
ones and zeros in the digital GO custom 
code, it's unlikely that the remote con- 
trol unit from Brand component will 
operate Brand Y's, Command codes 
also are different from brand to brand 
and component to component, 

While this code differentiation will 
prevent your Brand- X TV controller 
from confusing your Brand- Y VCR, it 
does result m coffee-table clutter if you 
have a system of remote-controllable 
audio and video components assembled 
from different brands. 



Lending a hand 

One solution to this redundancy of 
remotes comes from electronics manu- 
facturers who offer complete audio/ vid- 
eo systems operated by a single remote 
control unit. Such systems can cose 
KMKX i and upwards— quite a jolt on the 
budget, That's why some companies^ 
notably RCA, A I IS and Sony, eon fig- 

f Plriiw tttnf k> j-Khrfir J.w 



To control multiple 
ADS-brand compo- 
nent*. you slide tem- 
plate to reveal de- 
sired unit, men flip 
lid (far right J l 



T Lid of ADS remote 
opens like address 
book to reveal tene- 
El am for specific unit. 
You insert new 
"page" ter each cook 
portent purchased. 
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STRIKING 




Don't Jet springtime catch 
you ill-equipped. Stock 
your toofshecf now with 
these 30 pro-quality 
gardening tools. 

Ml 

■ ■ n * [ i s r Ln g 

W ji.i-nt around 

the corner, it^ time to prepare for the 
gardening season. And to help you get a 
head st;irt with your gardening chores, 
we've collected 30 hand tools, each 
designed Ld make gardening easier and 
more enjoyable. 

Selecting the right too] for the job is 
the first step toward relaxing, reward- 
ing gardening. The hand tools shown 
were selected for use in small- to medi- 
um-sized gardens, but they could also 
be used to complement Che work of 
power equipment on larger plots. Now. 
let's- look at each of the tools to decide 
which ones belong in your touched. 

1. Hand sprayer— Apply liquid pesti- 
cides Lo your plants safely unci effec- 
tively with this Citsy-to-use hand spray- 
er. The tin-plated sprayer (SI 0.69} has- 
a 32 -ounce capacity storage tank and 

tho hrwsH nuzzlo Can bi 1 udju^tud for u 

fine mist or coarse spray. Tis provide 
continuous Spraying, pump the handle 
occasionally to pressurize the tank. 
Contact Gilmour Manufacturing, Box 
838, Somerset, PA 15501, 

2. Dibbles — Use a dibble, also known 
as a dibber, to make neat, tapered holes 
for ^mall t ran splants, bulbs and seed- 
lings, Simply poke a planting hole with 
a quick twist of your wrist. Shown are 



Tew Joseph fiuhL Shop and TdqK, EiJie^ 
Photos tiy Bron Kosotf 
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two versions of the dibble. The T- 
shape- hand led tool has a round-nosed, 
l(4-m r -dia. x 5%-in, -long steel poker. 
The pistol-grip dibble feat ures a point- 
ed, PA-in.-dia. x 5- in. -long steel poker. 
The T- shape-hand led dibble is available 
for $ 14.50 postpaid from Smith and 
Hawken, 25 Carte Madera, Mill Valley ( 
CA MMl. The pistol-grip ton! costs 
$15.95 postpaid from Gardener's Eden, 
Box 7307. San Francisco, CA fM120. 

3. Flower gatherer— Reach and snip 
flowers with one hand using this clever 
tool. The lightweight plastic shear cuts 
the stem anti then grips iL securely to 
pm vent the flower from failing to the 
ground. It also features a built-in t horn 
stripper and stem crusher. The flower 
gatherer costs $11.84 postpaid from 
Clappers, Box A P 1121 Washington 
SL, West Newton, MA 02165. 

4. Stain I ess- stool hand tools — These 
handsome tools feature stainless-steel 
blades and rosewood handles. The fork 
has two ^ft-in.-lang prongs for easy 
weeding anil less root disturbance. The 
trowel has a 2 Vj-in -wide x 5 'A- in. -Long 
blade. The tool pair costs $27.95 post- 
paid from Gardener's Eden, Box 7307, 
San Francisco. CA 94120, 

5. Fine-work trowel*— When potting 
and planting seedlings and other small 
plants, try the fine trowel (left) and the 
fine-point trowel. Both tools featusx? 1- 
pieco stain liTiss-Ktepi const ruction with 
cushioned FVC handgrips. The fine 
trowel ($10.45) has a S'A-in.-wide * 6- 
im-long blade. The fine-point trowel 
($9.35) has a Ll/j-in. -witle x 4- in. -long 
blade. Both tools are available from 
Clapper's, Box A, 1121 Washington 
St., West Newton, MA 02165. 

ti + Compact tool set — Designed for 



use in small gardens and flower beds, 
these tools have 48-in, -long ash han- 
dles. but the heads are scaled down to 
work in tight spaces. The set includes a 
6^frn-wide leaf rake, G-in.-widc shov- 
el, 1 -in. -wide single-prong cultivator 
and a 4^in.-wide hoe. The set coses 
$ 37.45 postpaid from Gardener's Eden, 
Box 7307, San Francisco. CA 9412th 

7. Rotary d isc ho^This unusual 
looking hoe has four 4 r ykAn.-dia. steel 
discs that work the soil on the pull and 
OS1 the push stroke. Uae the rotary hoe 
for weeding, mulching and aerating. 1 1 
can even be turned upside-down and 
used as a rake to level tilled soil It's 
available for $24.95 postpaid from Gar- 
denerisEden, Box 7307, San Francisco, 
CA 94120. 

8 . Ex pundn b le rake— A Li hough it may 

look like an ordinary leaf rake, this tool 
has a slide mechanism that allows you 
to adjust the rake from 13 to 29 in,, 
wide. The 22 12-in. -long tines are made 
of resilient spring steel to resist bend- 
ing and twisting. The expandable rake 
with GtFir.-long ash handle costs $22 
postpaid from Green River Tools, 5 
Cotton Mill Hill, Box 1919. Brattle- 
boro, VT 95301 

9 . Ch i 1 dren *s tools- -G et your child ren 
interested in gardening with Lheir own 
sc l of tools. This 3-piece, scaled-down 
tool set includes a 32-in, -long. 4 -prong 
fork ($28). 32-in T -long spade ($26) and a 
37 3 A-in -Long, 8-tine rake ($17), Each 
tool has a T-shaped ash handle. Those 
high ’(quality tcxils are also great for 
adults who tend small balcony and roof- 
top gardens. For details, contact Smith 
and Hawken, 25 Corte Madera, Mill 
Valley. CA 9494 h 

19. Haiulp la liter — Unlike a conven- 



tional trowel, this tool's handle is at- 
tached at an obtuse angle (about 102*) 
to the blade. This arrangement makes 
it easy on your wrist when digging 
holes, according to the supplier. The 
27A-m.-wide x 5% in. Tong stainless- 
steel blade is bolted to a 4ft- In. -long 
tubular steel handle. It's available for 
113.75 postpaid from Green River 
Tools, Box 1919, 5 Cotton Mill Hill, 
Brattlebpm, VT 05301, 

11. Hand pmner — Continuous pram 
ing often results in fatigued, sore 
hands. Reduce these discomforts with 
the Felco No. 7 pruner. The lower 
handle of the pruner rotates with the 
natural movement of your fingers to 
help reduce friction and work effort. 
The 8 ] /i-in.-long pruner features a hol- 
low-ground blade. It ? s available for $43 
postpaid from Smith and Hawken, 25 
Corte Madera, Mill Valley, CA 94941. 

12. CulUvut or/weed er — Work close to 
and in between plants easily with this 
narrow euitivator/weeder. The tool has 
a 2-in .-wide x 4-in. steel head that is 
attached to a 48-in. -long ash handle. 
Use the tool for light cultivating, to 
aerate the soil and to uproot weeds. It's 
sold for about $10. Contact Ames 1 Box 
1774, Parkersburg, WV 2610L 

13. Dandelion weedpr — Pig nut pesky 
dandelions and weeds — roots and all — 
easily with this 42-in, -long weeder. The 
tool has a double-pointed, forked steel 
head that is mounted to a 3fMn,-long 
ash handle. Push the lft-in.-whle head 
under the weed and pull back on the 
handle to uproot the plant. It's sold for 
about $8. Contact Ames, Box ]774, 
Parkersburg, WV 26101. 

14. Goatskin gloves — A pair of high- 
quality leather work gloves is the one 
tool that every gardener should own. 
These heavy-duty gloves ate made of 
supple goatskin sewn with double- rein- 
forced, rot -proof nylon thread. And, 
the seam* run on top of the fingers^ 
not in between them — Lo provide great- 
er dexterity and sensitivity. The gloves 
arc available in sizes 6 through 12 and 
cost $27 postpaid from Green River 
Tools. Box 1919, G Cotton Mill Htil, 
Brattleboro, VT 05301. 

15. Ixmg-hartdled weeder— Pull out 
stubborn weeds from a comfortable 
standing position with this lightweight 
aluminum weeder. To use, simply up- 
root the weed with the tool's pointed tip 
and then squeeze the handle to close the 
jaws on the plant. The S3 Vadm -long tool 
costs $43,46 from Gardener's Eden, 
Box 7367, Kan Francisco, CA 94120, 

16. l4>ng-reach Bower picker — Pick 
out-of-reach flowers wdth this 39-in- 
lung aluminum flower picker. The tool 
has a siiip-and-hokl feature that allows 
you to cut and retrieve a flower easily. 
The tubular shaft rotates 360° tu posi- 
tion the steel cutters at the most derir- 

( Please lur^i to pope 113) 
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Shop Projects 




hit to ease the remaining 
edges of the arms. 

Next, uae a K-in.-dia. 
straight bit in a router or 
shaper to cut mortises in the 
front and back seat frame 
parts (D p E}. Then, giue and 
clamp together the seat 
frame. Rout the spline 
groove in the seat frame us- 
ing a %rin.Hjia. veining bit. 
Attach a guide bushing to 
the router base and use a Vfr- 
in. hardboard template to 



control the cut. Make the 
template opening slightly 
larger than the finished 
groove outline to allow for 
the guide bushing. 

Lay out the full-size pro- 
file of the chair on paper. 
Place the finished parts on 
the drawing to determine 
cutting angles. 

Locate and cut mortises 
in the uprights to accept the 
rails {L, M, N). Cut the mil 
tenons at a slight angle so 



T his special woodworking sec- 
tion contains a variety of do- 
it-y ourself projects to match near- 
ly anyone's skill level. Novice 
woodworkers might First try build- 
ing the lamp, puzzle or board 
game, while more advanced enthu- 
siasts might well be lured to the 
child's Victorian rocking chair or 
clever lathe-turned wood vase. 

This section was also designed to 
accommodate different types of 
personal taste- Those more inter- 
ested in traditional styling will find 
the colonial wash stand and minia- 
ture chest of particular interest, 
while those with a more contempo- 
rary bent will lean toward the fold- 
ing table or cube puzzle. No matter 
what your choice, we wish you 
happy and productive building. 



dll can 
please 
chil- 
dren of 
several 
generations when you build 
this Victorian rocker. It fea- 
tures a seat and back of ma- 
chine- woven cane. The chair 
is made of maple. Begin by 
planing the pieces to thick- 
ness. Then, sand the stock 
before cutting out the parts. 
Start with 120-grit and then 



progress to 180- and finally 
220-grii. abrasive paper. 

Transfer the full-size pat- 
terns for the uprights, 
arms, seat frame members 
and rockers [parts A-F, see 
Materials List), from the 
drawing to the stock. 

Use a Vidn,-rad- bead- 
and-quarter-round bit to 
shape the top and back of 
the arms where they join 
the uprights. Then, use the 
quarter-round portion of the 
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that the front of the up- 
rights tilts outward about 
l /tf t in. Then, born holes in 
the two uppermost rails (L. 
M) for installing the fire rail 
spindles (O'). Rout a groove 
in the middle rail (M) and 
lower rail (N) for the seat- 
back cane spline. Turn the 
rail spindles on a lathe. In- 
stall the spindles between 
rails. 

Mark amt bote holes in 
the uprights and rockers for 
¥*dn.-dia, dowel pins (Q). 
Also, bore holes For install- 



ing the back stretcher (H.) 
between the uprights. Then 
notch t he uprights to hold 
the seat frame. Glue and 
clamp the rails and back 
stretcher to the uprights. 

Rout the two cleats (F) to 
form a spline channel. Use a 
3 /[ti-in.-flia, straight bit set ¥4 
in. deep. Angle the cleats' 
ends to fit between rails. 
Attach the cleats with glue 
and wood screws. 

Trim the back corners of 
the seat frame to make it fit 
in the uprights 1 notches. 
Then, turn the front 



stretcher (I) and the front 
legs (G) on the lathe. Now 
turn the upper and lower 
stretchers (J p K). Glue and 
clamp together the front 
legs, side and front stretch- 
ers, uprights anti rockers. 
Use two 3- way edging 
clamps to assemble the 
mckerdi pright joints. 

Clamp the seat frame in 
place and bore pilot holes 
through the uprights and 
into the back seat frame. 
Drive in 6d finishing nails. 
Set and fill all nai [heads., 

Bore sere w-pj Jot holes in 
the uprights for attaching 
the arms. Use a hacksaw to 



angle-notch each arm. but 
don't attach them yet. 

Finish the rocker with 
£tain> and two coats of satin 
polyurethane varnish. 

To Install the cane, cut 
two pieces I in, oversized on 
all edges. Soak the cane anti 
spline for about 30 minutes 
in warm water. Then, drive 
the cane into the groove 
with small softwood 
wedges. Begin sit the center 
on opposite sides. Keep the 
center of the cane taut. 
Squeeze glue into the 
groove and then use a mallei 
and wedge to tap the spline 
in place. Finally 1 attach the 
arms , — Ralph S, Wilkes 
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MATE HI A IJ5 L 1ST - 

CHILD S Hi JO K K K 

Kej N«. Hi jce & d e hex ipi inn l us*j 

A 2 V, x 4 x 'IT nk^iJr 

Cuprtjofit> 

B [] x 5 >: | 4 ' C 4 ffm> 

C’ 2 V. > 1 K UW 1 3 L| L | itl," 

I Stifle 1 fi‘a.1111*'-) 

D ] :■: W-'i X t ,V jl4L|^ 

(front L-Mit fi'iihii- 1 

E J It * 3 X IF nuple ftawk 

s*st fj j ;L rot'll 



2 % x -fc 2 JT maple 

lErockwl L 

2 IV. > M j x y L /’ maple 

{front leg) M 

] Vj'-riia. x |£* hartlwiXrfE 

iUm-el (back sUretc he rj N 

I Hi - m x IWmapU* 

LfruniL stretclieil 0 

£ "■ 1 1 *4i" hu.n (wood 

rlcnvel (upper stretcher J P 

'1 * 1\V« harrl-wood 



dowel (Sower Atretchf rj 
] x ?c mapli- 
£top mtt 

3 |l,. x z x ir maple 
imiddEersilj 

3 1 L ^ f \ L i x jsT maple 
[lower raitj 

h Vi V - 2VS maple I rail 

gpififdlea? 

£ x Hi X Mr maple 
Ira up cleat i 



Q 4 V-rli a. x ] 4*' hardwood 
thmel pin [attach 
rocker to upright.! 

H 2 1 '.^ No. irifhacrew 

5 £ UVNo, IQ rh screw 

T 4 | Vi No. H fb screw 
Mssm 1 .: 12 x sheet off medium 

cane from ( "^nstantine'^ 
EEL-itchester Rci. , Hrcuis , N V 
10461. "'xi' x H r can# apWiw. lid 
Fini^hinji nails, whil*- silue, 
Minwas walnut slain, varnish. 






M-ark mortise locations ofl the uprights with a 
straightedge. Certterpunch and bore ¥ fl 4 n r -db. 
x Vrin, holes, Clear the waste wrth a chisel. 



Use a finished leg as a guide In 
turning a mate- Support the complet- 
ed leg an a bent wire coat hanger. 



Attach the back caning first Align It with che 
setback edges, then drive wedges around the 
perimeter jq jink the caning into the groove. 




his un- 
usual 
turned 
wooden 
\m** is 
mnrlo of 12 pine segments 
that are pitied together 
and fastened to a »-Ln.- -dia. 
pine basts 

Make the first cut with 
the table saw blade set at 
lir. Then, rip si24-i]i.-lot]g 
board to 5 in- wide. Be 
?ure that the cut edges an- 
gle in the same dhvetinm 

For the second cut, re- 
move the saw fence, set 
the blade at If?* and adjust 
the miter gauge to £r, Be 
sure to position the miter 
gauge so that its right side 
angles downward, m ny 
from the leading edge of 
the saw blade. Then, place 
the board against the mi« 
Ler gauge fence with the 
leading angled edge face 
down so that it meets the 
blade first. 

Trim the board's end. 
Then, turn over the hoard, 
measure back 2 in, and 
make another cut to pro- 



Wooden Vase 



After gluing together the 
staves, damp top and bottom. 



To shape Che vase exterior, Hart wllti a deep-tinted gouge. Then, 
finish-shape the wood vase wfth a round-nose scraper. 



Use a stop block damped onto the 
to ensure that the staves afe cut to 



POPULAR MECHANICS • MARCH \ 9 B 6 



117 






SKK* 



gspe^ 



Bonus Woodworki ng Section 



dues the first segment* or 
stave, {’tamp a stop block 
to the miter gauge to en- 



sure that all staves are the 
same size. Turn the board 
over after each eul . 

To assemble the vase, 
glue together the 12 staves 



and place the assembly up- 
right on was paper. Wax 
paper will shield the work- 
bench from gtue squeeze- 
out. Clamp the top and 
bottom of the vase with 
web damps or hose 
clamps. Allow the glue to 
dry overnight. Sand or 
plane the bottom of the 
vase smooth. Glue on a 1 Vs 
X 5-iil. -dia. wood base. 

Next, mount the vase on 
a Lathe faceplate. Use a 
deep fluted gouge to turn 
the exterior. Finish-shape 
the exterior with a round- 
nosed scraper. 

The nearly vertical inte- 
rior surface was turned 
with a M x Vi * J6 -Sil iron 
bar tipped with a wedge of 
tungsten carbide steel 
sharpened at a 15“ angle. 

A machine shop can cus- 
tom-make this took or a 1- 
in.-wide, long and strong 
skew chisel can be used. 
Caution: When using the 
scraper, take shallow cuts 
to prevent the tool from 
digging In. Sand the vase 
while It's Oti the lathe;, ap- 
ply polyurethane var- 
nish, —Russell Hay 



Folding Table 




or occasion- 
al use or for 
use in smalt 
rooms, this 

1 I fold-down 

table is ideal. When not in 
use, a decorative wall hang- 
ing hides the folded tables 
underside. When the table 
is down, the hanging is re- 
moved and stored. Another 
fabric hanging is perma- 
nently mounted to the wall 
over the table. 

Begin by edge-gluing pine 
boards together lo make the 
tabletop (part A; see Mate- 
rials List). The top could 
also be made oftfsdn. ply- 
wood with veneer-banded 
edges. Cut the apron parts 
(C, D p E) to size. Then, cut 
a J /*-m.-deep x Vk-in. rabbet 
in the front apron (D) to 
hold the removable hanging 



(Ml, See detail 1 on the 
drawing. Glue and nail the 
apron parts together with 
6d finishing nails r Set and 
fill the nail heads. 

Next, secure the assem- 
bled apron to the underside 
of the tabletop with wood 
screws (Q). Be sure that the 



apron frame is square. 

Then, attach the lY* x 1 Vfc- 
in. Legs (R) to the top with 
hack flap hinges (J). Now in- 
stall the leg braces tK), 

Cut the hinge cleat (F> 
and the frame parts (G, H) 
to size. Paint or stain the 
frame to match the existing 



woodwork . Bore holes in 
vertical frame parts (G) for 
the l/i-iii.-dia. x 5^ in, dow- 
el holding pins (0). The pins 
arc used to hold the table se- 
curely when it’s folded 
against the wall Secure the 
wall frame and hinge cleat 
to the wall studs with lOtl 
finishing nails. Re sure that 
the frame is plumb and that 
the cleat is level , Set and fill 
all nailheads with wood put- 
ty. Install a continuous 
hinge to the tabletop's back 
edge. Then, butt the table 
to the cleat and screw the 
hinge to the cleat. 

Cut the fabric for the re- 
movable wall hanging (P). 
Sew a pocket for the steel 
rod (L) along the bottom 
edge of the hanging. Cut the 
hanging rod (M) and the 
pine strip (N). Then, glue 
and nail the pine strip to the 
rod with 1-in. bracts as 
shown in detail 1 on the 




ne 
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drawing. Now glue or staple 
the top of t he fabric to the 
rod. 

Finish the table with stain 
and satin polyurethane var- 
nish, — Annette- Suhov 



RlATEklAI^LlST- 
FOLDING WALL TABLE 

Kft No. Silt & [1 fi arri pi inn i ««■'! 

A 1 ftMSHKflprpfneftabfr 

top) 

B Z k Ifc x arpineOeK) 

C Z * 2 * 5W pine 

Iflicl* ;=Lfin:.M t 

D 1 H k 2 k 34" piite (front 

aprcml 

E 3 x 2 k 32kk" piiw [hack 

apron) 

F I mx3WxSr paw 

( hinge dear. I 

G 2 l 3, 'i x3l^* EU" pine 

(wall frame) 

H I ]^^30/pine 

U up frame*) 

l i CLinliEiutiu? 

hJt^ 4 Stanley Nd. 3M 

J 2 x jVjrf" back flap 

hin^, BtAnky No. 8U 

K 2 l'/i m leiiT leilhflfefr, 

Stanley Nd. 

L 1 L i-dia. * ST' RieeS nwi 

M 1 ** w2 x STT pine 

Hunting rWl 

N 3 '-i x ^ m a?" piabe Gstrip? 

0 2 L *"-dia. KSIr/hartlwwRl 

dowel (Recurs* closed 
tables 

F I 27 x 72' fabric hajifinj 

Q 1U th: m Nn. S Hi Knwtt 

Misc.; Carpenter'* glue, fid finish 
nails, I" brads, paLnt or stain and 
polyurethane vjunjsb. 

•Cut Lip fhutw^ length to lit 
across the tYmtn from wdl to *a3l 
ra- cut it flu^h with the outside 
edjfifis of the verticil frame purta. 
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I his game 
tests 
your log- 
ic, your 
memory 

and. once you've become fa- 
miliar with it, your coordi- 
nation, Play consists of re- 
moving and then replacing 
the 12 notched pegs. An 
hour to solve the puzzle can 
be cut to several minutes 
with a little practice. The 
unofficial record is about 38 
second r. 

First, make the cube by 
gluing together two l% 6 x 
3V& x avi in. pieces of wal- 
nut or other hardwood. 

Sand each side reducing the 
cube to about 3*4* x 3 via x 
3/32 Be sure that all sides 
remain square. 

Next, draw the dowel lay- 
out pattern on paper as 
shown in the drawing. Be 
sure to locate the dowels ac- 
curately. Adhere the pat- 
tern to the cube with rubber 



Wood 



cement. Make side A the top 
of the cube; position sides B 
and C as shown. Then, use 
an aw l to centerpunch each 
of the numbered holes. 

Now make a plywood jig 
for holding the cube on the 
drill press table. First, 
make four ^Vim-deep cuts 
to form a S 1 /** x SVgg-in, 
square at the center of the 
plywood. Rout away the 
center with a Va-in.-dia. 
straight bit to form a 3 / ]fi -in_* 
deep recess. 

Next, cut 12^-in.ndia. x 
a^srtn, dowels. Number the 
dowels one through 12. Mow- 
clamp the holding jig to the 
drill press table r insert the 
cube and bore hole No. 1. 
Place a dowel in the hole and 
clamp it to prevent the dow- 
el from shifting. Bore and 
install a dowel in the second 
hole in the same way. Pro 
ceed in this manner until all 
12 dowels are installed. 

Sand dowels that protrude 
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from the cube's surface, Re- 
move the dowel layout pat- 
tern ala] ulcan i iff t h e rubber 
cement with a rubber pick- 
up <max<?r. available at art 
supply stores, 

With the dowels in the 
cube, sand tightly with 
grit abrasive paper. Thru, 
remove the dowels — keep- 
ing them in order— and 
round their edges. Also, 
round edges ami corners of 
the cube. 

Finally, you should apply 
two costs i if WntcQ I Danish 
oil to all part*. 

— Jamr# Schoofey 



Cut out me pattern and adhere it to the cube with 
rubber cement, Be nice to position the pattern as 
iho wrt In the drawing. Centerpundi each hole. 



Bore holes with brad-point bit so 
only point breaks through. Then, 
rebore from the opposite side. 



After boring a hole in the tube. Insert the 
mating dowel. Be jure to brush-clean the hold- 
ing Jig recess so that the cube seats properly. 



Table Lamp 



uild a 

custom 
lamp of 
the 
shape 

and finish you want easily 
and inexpensively — usually 
for under *25 — by using 
readily available turned 
hardwood parte and pack- 
aged lamp hardware. Lamp 
components are sold at 
hardware stores and at elec- 
trical and lighting supply 
dealers. Turned wood parts 
are sold in lumberyards as 
spindles and balusters. Use 
part of a turning or combine 
turnings to produce a vari- 
ety of lamp sizes and styles. 
A wooden plaque will serve 



as a lamp base. 

The wood parts are held 
together by a continuously 
threaded lamp pipe desig- 
nated Wt-IPCM^in. outside 
diameter). The electrical 
cord runs through the cen- 
ter of the pipe. Fasteners 
must be threaded ^s-lP. 

First, bore a (&-in.-dia. 
hole through the center of 
the wood components. Use a 
drill press or a portable drill 
fitted with a guide to ensure 
perpendicular holes. Next, 
you should bore a hole hori- 
zontally from the outer edge 
of the base to the center 
hole to provide an exit for 
the lamp cord, Then, paint 
or stain the wood parts as 
desired. 

Assemble the lamp on the 
uncut pipe as follows: two 





locknuts on the bottom h 
w ood parts, steel washer, 
haip base, locknut ami sock- 
et base , Mark the pipe even 
with the top of the threaded 
part of the soc ket base and 
then disassemble the lamp, 

Run a locknut onto the 
pipe about 1 in. beyond the 
cut mark, Now cut the pipe 
with a hacksaw. Lightly file 
off burrs and run the nut off 
the cut end to restore the 
thready Then, reassemble 
the Samp. Make sure that 
the cardboard insulator is in 
the bottom of the socket 
base before Reinstalled. To 
protect the cord insulation 
from damage, make sure 
that the pipe doesn't extend 
into the socket base or be^ 
low the bottom nut. 

Next, you must wire tbe 
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lamp. Use coded electrical 
wire that has a ribbed edge 
indicating the side to be at- 
tached to the narrower 
bk hot' ' prong. Feed the lamp 
cord from t he bottom of the 
lamp until 4 in. of cord ex- 
tends from the top. Pull the 
halves of the cord apart 2 in. 
and strip off Y* in. of insula- 
tion. Now, you should twist 
the wire strands and attach 
one lead to each binding 
post of the socket in a clock- 
wise direction, 

Tighten the screws so 
that ali of the w ire is se- 
cured, Then, gently pull the 
wire from the bottom until 
the socket is resting on its 
base. Snap on the socket 
cover with its cardboard in- 
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suJatar in place and attach a 
plug, Finally, add the harp, 
bjlb, shade and the finial to 
the lamp. 

Wood bases and turned 
parts aro available by mail 
from: Constantine's, 3050 
Eastchester Rd,, Bronx, 

NY 10401. Turned pans 
only are available from 
Woodworkers’ Store, 21301 
Industrial Blvd., Rogers. 
MN 55374. 

if you have trouble locat- 
ing lamp hardware, write to 
the following company for 
the name of a lamp parte 
distributor in your area: An- 
gelo Bros. Co., 10931 Deca- 
tur Rd., Philadelphia, PA 
19154. 

— Edward Morrissey 




You can bulldyourown lamp with readily available wood parts and 
hardware. Lamp com p o nen ts consist o f |top row): wood pieces; 
(middle row) bottom locknuts, threaded pipe, washer, top locknut; 
(bottom row| harp, finial. harp base, socket, electric switch cord. 



Colonial 



Washstand 



A 



popular 
piece tif 
Ameri- 
can 

country 
furniture today, the wash- 
stand was once considered 
Lo be an essential home fur- 
making. Moat were made of 
pine, as is the washstand 
here, or poplar. This piece i> 
also known aa a dry sink. 

The legs of this wash- 
stand were cui from a 2-in- 



thick dear pine plank, i Hher 
parts were cut from : &-in_- 
thiek No. £ pine, which us a 
less expensive grade. Note 
that some parts were planed 
to 14 in* thick i pails I 
through N. see Materials 
Last) to more closely dupli- 
cate an authentic wash- 
stand. 



Begin by making the four 
legs. Cut the blanks over- 
size, to about 30 in. long to 
include waste. Make sure 
that the blanks are square 
and centered on the lathe- 
Mark the areas that are to 
be shaped and begin turning 
with the foot end of the leg 
at the tailstoek. Use the 
first completed leg as a 
guide for turning the others, 
Keep it in view next to the 




Next, cut the sides. back h 
stretchers and s helf sup- 
ports to size. Sand the parts 
smooth. Then* use a table 
saw. sha|w»r or hack saw to 
cut the tenons. After testing 
for a snug, but not too tight 
fit. glue and assemble the 
legs, sides and shelf sup- 
ports. 

Be careful not to get any 
glue on surfaces to be 
stained. Clamp the ends 
while checking diagonal 
measurements for square, 
Let the glue dry. 

Next, glue and damp the 
stretchers and back Id the 
ends. Check both horizontal 
and vertical angles with a 
square. Also, be sure to 
check diagonal measure* 
ments from Leg to log. 

Clamp a temporary stretch- 
er to the shelf supports to 
maintain proper spacing for 
the shelf. 

Cut the two drawer run- 
ners (Cj H 5 of maple. Attach 
the runners with No, LG flat- 
head screws m they are 
about l -'rc in. above the low- 
er stretcher. Cut the draw- 
er parts (F d M n N, O) to 
size. 

Rabbet the ends of the 
drawer front and the back 
edges of the drawer sides . 
Cut Vi x grooves V* in. 
from the bottom edge of the 



back. Carefully locate and 
mark mortises on the legs 
for the side? (B), back (Q, 
stretchers (D) and shelf sup- 
ports (E>. The mortises for 
the upper stretcher are 
larger than those for the 
lower stretcher {see detail 
No. 1). Cut mortises with a 
mortising attachment in a 
drill press or use a wood bit 
and chisel. 



lathe as you work. Check 
measurements frequently 
with calipers. 

After all legs have been 
turned, sand them with 120- 
and 150-grit abrasive paper. 
Use a sanding block on flat 
surfaces. Match the legs 
with the best grain for the 
front of the washstand and 
place blemishes toward the 
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stand as needed with 220- 
grit sandpaper, Remove the 
sanding; duet with a tack 
doth before applying the 
finish r 

Stain the washstand a? 
desired. The stand shown 
here was stained with M in- 
wax Puritan Pine &tain (No, 
2lS). Let the stain dry thor- 
oughly. Then you shouEd ap- 
ply two coats of satin poly- 
{ Pleas? turn lopuffc 158) 



Cut the top (I> r back- 
splash (J) and eideeplash (K) 
pieces of Wim-thick pine. 
Sand the parts smooth and 
assemble them with glue 
and 1-in. wire brads. Then, 
attach this assembly to the 
Withstand with 4d finishing 
nails. Set the bradheads and 
nailheads and fill the holes 
with wood putty. 

Finish-sand the wash- 



MATBR1ALS LIST— 

COLONIAL WASHSTAND 

Key Va. Si se and desfripli^ 

luHt 

A J 1*x WxttrpNieflftf 

B 2 Vt k b - 1JH" ptne (a tde) 

C ] x 5 x Sir pine (back) 

D 2 h i ^ 1H x 20 b pine 
(fftrwt riser) 

E i ^xlxHMT pirte Cshrir 

support) 

F 1 Vix^y Ifltor pine 

(drawer front* 

G 2 *i N H * I3WT maple 

i drawer track ' 

H 3 ft * 114 x 1 3W maple 
fdrftwer tr&t'k* 

T ] Uk IBttxZT nine (top) 

J 1 x 41* x 22* pine 



drawer front and sides for 
installing the bottom (0), 
Sand the parts smooth and 
then glue and damp the 
drawer together, Nail the 
drawer bottom to the back 
with Hn* brads. Don't use 
glue when installing the 
back. Purchase a U-’a-in.niia. 
drawer knob or turn one on 
the lathe. 



2 ^ x m x ir pirte 
(ai dee pi ash ) 

1 ^Klk^lSr pine 
(shelf) 

2 V- x m x 1 1W pine 
(drawer side I 

1 * 2^ >: i^V-k" pirw 

drawer bask) 

1 to* l4HxlW ply- 
wood Htnwtr bottwn) 



Bonus libodtcorking Section 



In ihfrt rtagei art. IroiTi the top: Inlttal bPan-k hai been tqiuared Test-fli sides and legs before 

and cut extra long with marking* where turnings are needed. Hnsl assembly. Mortise and ten- 

Middle Jeg is roughed out and the bottom leg is completed. on Joints should fit snug. 



W*e-: Carpenter'# (due, ttfrdia. 
wood knob. 1-in. brads,, 4rl frnisb- 
mp naiU. four 3-in. No. 10 111 
acrewv, stain, varnish. 



I 
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T here are lots of good reasons for 
carpeting a stairway- Stairs 
leading directly from a living 
room or central hallway can look more 
attractive nod inviting when carpeted. 
And a carpeted stairway will quiet your 
home, not only by softening footsteps 
but by partially absorbing sound waves 
passing from one floor to the other. 
Carpeted stairs are safer, too, lessen- 
ing your chances of slipping 
it N s easier to carpet a stairway than a 
large room, There's no need to stretch a 
cumbersome expanse of carpeting into 
place, and it's easier to measure and 
make adjustments in position. Also, 
there are no tricky seams to join. 
Avoid using utility-grade carpeting. 



BY ARTHUR ROQZE 
Associate Home And Shop Editor 

Stairways get heavy wear, especially 
along the tread nosing. Choose an easy- 
Lo-clean variety with a dense pile. Car- 
pet with attached cushion backing is 
cheaper and easier to put down, but 
isn't recommended for stairways. For 
this reason, we are describing the in- 
stallation of a conventional carpeting— 
with a jute backing— placed over sepa- 
rate sponge or felt padding. 

Since you'll require a long, narrow 
runner, you may be able to buy rem- 
nants of high-quality carpeting for con- 
siderably tees than the going rate for a 



room-size piece. It isn't necessary 8 for 
the runner to be in one continuous 
length. Two or more sections can be 
used, placing the seam under the tread 
nosing where it will be unnoticeabie. 
Whether you use a continuous runner 
or several pieces, keep in mind when 
purchasing the carpet (hat the pile on 
each piece should always lay facing 
toward the bottom of the stairs. Both 
ascending and descending, the pres- 
sure of your foot is mostly toward the 
tread nosing, so unless the pile faces 
the same way, wear will be excessive — 
perhaps as much as doubled. You can 
determine the direction of the pile sim- 
ply by running the palm of your hand 
lightly across the carpet surface. 
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or more sections, since each section 
must adjoin under a tread rinsing. 

To- calculate the required carpet 
width, measure the distance from the 
wait to the base of the balusters, or 
whatever portion of the step you will be 
covering. Add 2Ve in, for rolling the 
edges under — IV* in, for each side. 
Since you will probably need to trim at 
least one edge along the runner 7 ? 
length, allow an additional inch for this. 
If the carpeting you purchase has irreg- 
ularly cut edges, be sure you will have 
enough carpeting to trim a straight line 
for the entire length of the piece, 

A stairway that includes a Sanding is 
measured as though the landing were a 
deep step. Ideally, you will want to 
cover the landing and the first riser 
above it in one piece. However, if this 
won't work with the carpet dimensions, 
include this first riser in the runner 
with the steps above. 

Winder steps— wedge-shaped steps 
that turn a corner — will require carpet- 
ing approximately 50 percent wider 
than your runner, and will produce 
considerable waste- This is because 
each step and the riser above it must be 
covered with a separate piece For the 
sake of appearance, carpet life and 
safety under foot, the pile on each step 
should be at right angles to the nosing, 
and facing downstairs, 



1' Mall tackleu slrlpj V» In. from crotch for 
CArpff gf <vtf4gt (hicitrw. SftbaCit of 2 '4 

In. allow* f '/*4r\ rod-under and I -In, space 
between carpet and baluster. 



tread and riser join. While this method 
is simpler, we consider it less desirable 
from a safety standpoint and less at* 
tractive, especially if one side of the 
stairway is open to view. Still another 
method, known as cap and band instal- 
lation, is illustrated on page l£b_ 

Measuring the stairway 

Determine the total length of the 
runner by measuring one tread and one 
riser, wrapping the tape measure 
around; the nosing as shown. Add 1 in. 
to allow for the thickness of t he padding 
that will wrap around the nosing. Multi- 
ply this amount by the number of steps. 
Remember to allow for additional car- 
peting if your runner will consist of two 



B Secure bottom edge of runrer to tack- 
r«a Jtrfp on first riser, butted flush aga Inst 
the floor. Place three carpet tadu through 
each doubted-over edge, into riser. 

Preparing the stairs 

If your stairs have been previously 
carpeted, remove old nails or tacks that 
may remain. Check treads and risers 
and secure any that are loose, using 
glue and 3d finishing nails. If you don't 
plan to carpet the entire width of the 



1 Measure step around th# noPng to bot- 
tom of riser. Multiply by number of steps to 
find runner length,. A now emra if runner 
pieces wUI be joined under nosing. 



B Cm padding the same wFdth ai tackles 
strip. Staple first to back of tread against 
strip: pull padding tight and staple under 
nosing, then at bottom o f riser. 



Which Installation method? 

The moat common method for carpet- 
ing stairs — and the one we describe— 
applies to a stairway that has one closed 
aide wall and open balusters at the 
other aide. Ruth edges of the carpeting 
are rolled under and tacked in place, 
with the rolled edges either set back 1 
to 3 in. from the wall and balusters, or 
butted directly against them. Our illus- 
trations show the carpeting set 1 in, 
from the wall and balusters, with a 1 Vi- 
in. roll-under at the edges. 

However, if your carpeting is a type 
that will not unravel, you can butt the 
uncut edge directly against the side 
wall without roll-under. In fact, with 
this type of carpeting, you can butt 
both cut edges in a stairway that's 
enclosed within two walls. 

Our method calls for wrapping the 



carpeting tightly around the tread nos- 
ing, Another method — called a water- 
fall installation— allows the carpet to 
fall directly from the Leading edge of the 
nosing to the crotch below where the 



4 Cut cwp*i 2?/j in, wider thin finished 
width, Score the length of the runner I v* 
In. from e*ch edge using a straightedge 
and awf, Fold carpet over And press flat. 





ft Pm carpet inogiy Into the corner 
against underside of the nosing. and Jtapk 
into bottom of the tread. Start from center 
of stal r and work toward each side. 



stairway, you may want to re finish 
those portions of treads and risers that 
will be exposed. Remove any quarter- 
round or other molding nailed against 
the wall, in the crotch or under the 
nosing. 

Mounting tackles* strip 

Our installation show's the use of 
backless strip to secure the carpeting in 
place. These are W-im -thick x 1-in.- 
wide lengths of plywood with pins pro- 
truding from the face of the strip at a 
60° angle. The strips are installed with 
the pins pointing against the puli of the 
taut carpeting, 

If you plan to roll under both edges of 
the carpet IV* in. , out the tactless strip 
2Vz in. shorter than the finished width 
of the runner. Nail one strip to the 
riser, Vf* in. above the tread with the 
pins pointing down. Nail another strip 
to the tread, % in. from the riser with 
the pins pointing back. 

The fti-in. dimension will produce a 
tight, secure angle at the crotch with 
carpeting of average thickness. But 
before nailing all the strips in place, 
test-fit a piece of carpeting at the crotch 
as shown in illustrations 7 and 8. I f your 
carpet is either thicker or thinner than 
average, you may have to increase or 
decrease the M-im dimension slightly. 
When you're satisfied with the crotch 
fit, nail all the strips in place, including 
one at the bottom of the first riser. 

Installing padding 

Cut the padding to the same width as 
the tackless strips. Then, measure the 
distance from the strip on the tread, 
around the nosing, to the strip on the 




W Work carpet tight around nosing, then 
Into space between «rlpi using a blunt 
cold chisel. Keep equal space between 
carpet edges and the wall and balusters. 



riser. Cut each piece of padding about 
V4 in. undersize, since it will stretch as 
you pull it tight. 

[f you arc using felt padding, the 
waffled side should face outward. With 
aponge^nibbcr padding, the fabric web- 
bing faces outward. Staple the padding 
to the tread, then under the nosing, 
then to the riser, A bit of space remain- 
ing between the bottom edge of the 
padding and the tackless strip on the 
riser is nothing to worry about. 




ft Drive the carpet Into the crotch with 
the cold chisel to tighten carpet and mire 
it ed tackles* ships, Stan from the comer of 
the crotch and work toward each tide. 

Cutting and rolling edges 

Lay the runner out fiat to cut it to 
width. Carpet with a looped pile, that 
is, with a4jacent strands joined at the 
tops, should be cut from the face side. 
Cut-pile carpeting, where all the 
strands are unjoined at the tops, is cut 



from the backing side. Make pencil 
marks or small cuts at the width re- 
quired, allowing for roil-under Then, 
place a straightedge— a long, straight 
board will da— on the marks and cut the 
carpet with a sharp utility knife. If you 
are cutting from the face side, separate 
the pile and cut between the rows of 
loops. 

With the carpet face down, pencil- 
mark VA in. back from both edges for 
the roll-under. Place the straightedge 
on the marks and score the jute backing 
with a sharp awl. Your scored lines 
should form a substantial depression in 
the backing, but be careful not to cut all 
the way through. Fold the edges back 
on the scored lines, and walk them flat. 

Installing the carpet 

Spread the runner up the stairway, 
keeping the edges rolled under Secure 
the bottom edge to the tack! ess strip on 
the first riser and pull it onto the pins. 
Press the carpeting against the riser 
and be sure to Work it snugly into the 
joint under the nosing. Staple the car- 
pet to the underside of the nosing, 
starting from the center of the runner 
and working outward. 

To attach the carpeting securely 
through the padding and into the tread, 
which is probably hardwood, you'll 
need a heavy-duty stapler, Moat elec- 
tric staplers won't do the job. You can 
rent an industrial-grade stapler, elec- 
tric or hand operated, either from your 
carpet supplier or a tool rental outlet, 
The stapler should be capable of driving 
a fl / ie -in. staple all the way home into 
hardwood. 

After the carpet is stapled under the 
first tread, drive *4-in r carpet tacks at 




9 Place a long carpet tack through both 
doubled-aver edges into the cratch, and 
drive them home with a rullset. Drive two 
tacks Into treads at cadi edge. 
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the lower left-hand and lower right- 
hand comers, through the roll-under, 
into the riser bottom, as shown in the 
illustration on page 125. Place l wo addi- 
tional tacks into the riser along both 
rolled-under edges. 

Work the carpeting tightly around 
the nosing and against the tread surface 
with your left hand. With your right 
hand , press the carpet into the crotch 



using a wide, blunt cold chisel. Work 
from the center of the crotch toward 
each side, making sure the rolled -under 
edge remains equidistant from the bal- 
usters and the wall Then, force the 
carpeting into the crotch with the chisel 
and a hammer. This will pull the earpot 
tight across the tread and secure it to 
both tackless strips. 

Drive Din. carpet tacks into the 



crutch through the roll-under at each 
side,, and set those tacks with a nailset. 
Drive Ewo '/Din. tacks through the 
rolled-under edges into the tread sur- 
face. 

Continue up each stair following the 
same method. When you reach the top 
of the stairway, extend the carpeting 
up the last riser and staple it at the top 
of this riser. 






After riser it covered, secure tackleu (trip 
and padding to the tread below. Cot carpet- 
ing to die and attach it to the tackles itrJp. 
Make diagonal cub at comm. 

piece applied to the riser. You can, if 
you wish, cut the tread carpeting to fit 
around balusters. Start the installation 
procedure from the top riser. Use tack’ 
less strips on the treads, but not on the 
risers. Cut padding to Lhe full height of 
the risers and staple it in place, 114 in. 
back from the risers' open side. Cut 
carpeting to full riser height and 114 in. 
wider for rolDunder at the open side. 
Score the carpeting with an awl and 
straightedge, VA in. back from the 
edge, and fold flat. Staple the carpet to 



Cap and band 
stair carpeting 

You may wish to wrap carpeting 
completely around your stair treads, 
either for the full length of the stair- 
w r ay, or on just the first two or three 
exposed steps of an otherwise enclosed 
stairway. This method is called cap and 
band installation — the cap being the 
tread covering, and the band a separate 



Cut carpet for riser to full riser freight. Score 
carpet at end of riser, and fold against edge 
of padding. Staple at top and bottom of 
riser, and tack rolled-unde*- edge- 



the riser along the top and bottom 
edges, and secure the rolled-under 
edge with three l A-m. carpet tacks. 
Secure taekle&s strip to the treads, % 
in. frum the crotch. Measure and cut 
padding to fit against the tackless strip 
and around all the exposed nosing. 
Then, staple the padding at the back 
and under the nosing, cutting miters at 
the corners. Measure and cut the tread 
carpet pieces and secure them to the 
tackless strip. Miter the comers, then 
staple the carpeting under the nosing. 
Sew the comers, 



Staple carpet to bottom of (read under 
exposed nosing. Sew fnltert at front and 
back comen wftft large needle and heavy 
thread that matches carpet color. 







Reviving a worn runner 

Stairway carpeting usually shows its 
first signs of wear along the leading 
edges of the treads. Carpet people call 
"grinning,” If your stairway is begin- 
ning to grin at you, and if the runner is 
of one piece, you may be able to revive 
it. Remove the runner, then shift it 
toward the bottom of the stairway ap- 
proximately 2 in., enough to reposition 
the worn areas so they are out of sight 
under the nosing of the treads and at 
the very top of the risers. Reinstall the 
carpeting as described on the previous 
pages. Since it will now be too short to 
reach the nosing of the floor above, 
leave the top riser uncarpeted, or in- 
stall a matching piece. Wi 



Make the wear disappear from tread edges of a 1 -.piece stair 
of carpeting toward the bottom of the stairway so worn areas 
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Learn robotics and 
industrial control as 
you build this JL . 

New NRI home training pi 
for o rewording career in 
newest high-technology 



YOU get-lari \ttp Hfcrri I jubm wiLh jjnpper 
ipaarJi vjnthtxu*, NhJ Iw etactre 

BcpferfmcHUElaii. yrcJeHioaial nuiiUmrto with, 3 
rtp- |£0n*4wrt, Si baww. 



The wave of the future Is here . Already, advanced robotic systems are producing 
everything from precision electronic circuits to automobiles and giant locomotives. 

By 3 990, over 100,000 ' ^mari ' ' robots wUJ be in use. 

Gver 2 5 F 0OO New Jobs 

Keeping this robot army running calls for well-trained technicians . . peopte w ho 
understand advanced systems and controls. By the end of the decade, conservative 
estimates cab fur more than 25,000 new technical Jobs. These are the ldnd of eareera 
ihat pay 125,000 to $35,000 a year right now. And as demand continues to grow, 
salaries have no place Id go but upf 
Build Your Own Robot As You Train at Home 

Now. you can train for an exciting, rewarding career in robotics and 
Industrial control Tight at home in your spare time. NRI. with 70 years of 
experience In technology training, offers a new world of opportunity in one of 
the most fascLnating growth fields since the computer. 

You need no experience, no special education . NRI starts you at the 
beginning, takes you in easy-to-follow, bite-size lessons from basic electronics 
right on through key subjects like Lnstnimentataon, digital and computer 
controls, amvmotora and feedback $y^em&, fluidics, lasers, and 
optoelectronics, And it's □]] reinforced with practical. hands-on experience to 
give you a priceless confidence as you bu ild a programmable, mobile robot 
Program Arm acid Body Movement, Even Speech 

Designed especially for (raining, your robot duplicates all the key cle- 
mentsofindiuitrial robohe^ You learn la operate, program, service, and 
troubleshoot using thrsamc techniques you'll use in the field. Il's on^he 
Job (raining at home! 

Building this exciting robot will lake you beyond the state of the 
art Into the next generation of Industrial robotics. 

You'll learn bow your completely self-powered robot interacts 



with its environ- 
ment to sense light, 
sound, and motion. 
You program it to travel 
over a set course , avoid 
obstacles ustng its sonar 
ranging capability. Program 
in complex arm and body 
movements using Its special 
teaching pendant. Build a 
wireless remote control device 
demonstrating independent robol 
control In hazardous environments. 
You 'll even learn to synthesize 
speech using the top-mounied 
hexadecimal keyboard. 

Training to Build a Career On 
NRI training uniquely incorporates 
handS'Oii building experience to reinforce 
your learning on a real-world basis. You get 
professional instruments. Including a dagilal 
multimeter you'll use in experiments and dem- 
onstratfora u$e later in your work. And you get the 
exclusive NRI Discovery Lab 4 , where you examine 
and prove out theory from basic electrical concepts to 
the most advanced solid-slate digital electronics and 
microprocessor technology. Dcvi$cd by an experienced 
team of engineers and educators. your experiments, 
demonstrations, and equipment are earefuELy integrated 
with 51 clear and concise lessons to give you complete 
confidence as you progress. Step-by-step. NRI takes you from 
the beginning, through today, and Into an amazing tomorrow. 
Send for Free Catalog Now 
Send for NRI s big free catalog describing Robotics and 
Industrial Control plus over a dhren other high-technology 
courses, You'll see all the equipment you get In det&H, get complete 
descriptions of every lesson, find out more about career 
opportunities for trained technicians. There r s no cost or obligation, so 
send today. Your action today could mean your future tomorrow. 



NRI SCHOOLS 



McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avt. 
Washington, DC 20016 

WE LL GIVE YOU TOMORROW. 




TECH l OLOGY Of SPEED 

{ConHmifd fr* m page Sjjl 



panding air creates a low-pressure atea 
under the bodywork that presses the 
tires to the asphalt. Just as the shape of 
an airplane wing creates lift, the under- 
body contours of an Indy car produce 
downforce. On a high-speed oval, this 
downforee can exceed 2000 pounds! 




Engine And driveshafi rpm are recorded by 
BudwetecF King Funny Car's RacepaN com- 
puter, stored for betwwfwourxfe printout. 



Drag is the price Indy cars pay for 
down force. Its aerodynamic penalty 

saps a race car's power. For example, 
doubling a car’s speed quad nip I s its 
drag— and overcoming this drag re- 
quire* eight times more horsepower. 
Until Penske introduced the new r 
Chevy-Ilmor VS this year, most com- 
petitive CART cars used the same Ford 
CoswtUrth DFX VS engines, and no 
team had a horse power edge. Finding 
the right balance between drag and 
downfbrce is the ' unfair advantage’ 1 
that still preoccupies the Penske Indy 
car team. 

“It's an evolutionary process/' notes 
team manager Derrick Walker. “A 
slight change in sidepod shape can 
move the car’s center of pressure . Then 
you may have to adjust the suspension 
geometry, the tires, the front and rear 
wings. That'S why testing is so impor- 
tant to our team.” 

Like all topflight Indy car efforts, the 
Penske crew uses different cars for 
different circuits. They roll out a low * 
drag version for high-speed ovals tike 
Indianapolis, and maintain a road-race 
chassis for tight courses such as Laguna 
Seca and Long Beach, Front and rear 
wings are critical on road courses be- 
cause the ears need maximum traction 
for cornering. Airfoils have less impor- 
tance on the banked ovals, Some teams 
have even removed the rear wing dur- 
ing qualifying to wiring out the last 
possible mph, although the handling 
then becomes very tricky. 



The science of ground effects is still 
in its infancy. There are volumes on the 
aerodynamic* of aircraft, but little i* 
known about flying at 200 mph just 
inches above the ground. Wind tunnels 
provide some answers, but no team has 
a tunnel that will accept a fuh-ssze car 
with a moving ground plane to simulate 
the interaction between the chassis and 
the pavement- And I here’s no way to 
re-create the turbulence produced 
when two cars are running nose to tail 
Tbat h s why the driving skill and cour- 
age of earth bound pilots still count in 
Indy car racing. 

Formula horsepower 

These single-seat racers, w hich com- 
pete in Grand Prix races around the 
world, are directly related to Indy cans, 
are similar in appearance and use the 
now-commuu carbon-fiber chassis. For 
several years 1 many Indy and Formula 
One cars used the same F orri-Cos Wurth 
V8 engines and virtually identical bod- 
ies w r ith ground effects. Nowadays, the 
two have become quite diffcivmt, 
thanks to high-tech advancements in 
FI engines and the banning of ground 
effects on Fi cars. 

When the GP organizes last changed 
engine regulations in 1966, they al- 
lowed normally aspirated engines a 
maximum capacity of 3 liters, while 
supercharged or turbocharged engines 
were restricted to 1.5 liters. Nobody 
felt a turbocharged 1.54iter engine 
couLd be competitive until Renault built 
the first turbocharged FI engine in 
1977. It was two year* before it won 
against the bigger engines. But the 
writing was on the w alk and by the 
middle of 1985 every GP team was 




Onboard telemeliy system In Hany Gant s 
WASCAR Monte Carlo reports In to a Frans- 
porter-based Hewtett-Pifckard computer. 



using a turbocharged engine. 

Each GP team has to build its owm 
chassis, but is allowed to use engines 
built by other companies.. Throughout 
the history of FI shore have been peri- 
ods when either the chassis or the 
engine proved most important. At pre- 
sent, it's the engine, and auto manufac- 
ttii'ors like Renault, BMW, Ferrari, 
Alfa Romeo, Porsche, Honda and Ford 
have developed FI engines. 

The last two seasons have seen the 
Marlboro McLaren team all but domi- 
nate GP racing, winning both driver* 1 
and construct el 1 *' championships. The 
McLaren is powered by a TAG engine, 
which was designed and built by 
Porsche. Techniques d'Avant Garde 
(TAG) is a high-tech French company 




Aluminum plate* replace side engine 
mounts, use block to bolster cassis stlfftWS. 



that helped cover the vast development 
cost* after McLaren commissioned 
Porsche to design the engine from 
scratch in 1981. The basic parameters 
were laid down by McLaren's designer, 
John Barnard, since- the engine's si w 
and shape are important in modem race 
cars where airflow under and over the 
car is critical. After studying 4-cylin- 
der^ V6 ami V 8 configurations, Porsche 
decided on an 80* V6 engine with twin 
turbochargers. 

Fuel economy has become an impor- 
tant part of GP racing because the cal's 
are no longer allowed to refuel and are 
restricted to using only 220 liters (58 
gallons! during a race. On some of the 
faster tracks, driver* have to cool it in 
order to conserve fuel. The average fuel 
consumption is 3.4 mpg, not bad from a 
1, 5diter engine that produces over 700 
hp in race trim and over 1000 hp for 
qualifying! 

The TAG engine has an extremely 
sophisticated electronic engine man- 
agement system developed by Bosch 
that integrates functions such as igni- 
tion, fuel injection and turbo boost. The 
driver has a high-tech dashboard with a 
digital display that tells him how much 
fuel is left in the tank and how F many 
laps of the racetrack he can cover with- 

tPfww F t ft fit fir [Kliff J,/Jj 
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THE REASONS FOR OWNING 

A SATELLITE TV SYSTEM 

SEEM CLEAR TO US. 




NETWORK TV 




SATELLITE TV 



There's only one problem with network TV. 

You just don't get enough choices. 

Fortunately, now there is a choice. 

With a M/A-CDM home satellite TV system, you can 
get 45, 55, 65 or more channels to choose from. And you 
don't have to be a math whiz to know what that means. 

You 1 !! get hundreds of movies, from the best black 
and white classics to first-run feature films. Sports of all 
sorts, from drag racing to steeple chasing. And a ton of 
ball games to boot. You’ll get shows that teach, preach, 
even make you blush. 

And to keep the kids from getting their G’s confused 
with their X's, every M/A-COM satellite TV system can 
lock out adult entertainment. 

We also hare an optional Vk)ecCipber*tl descrambler 
unit that allows you to receive premium subscription TV 
services. 

M/A-COM has an entire line of satellite systems to 

*•1985 M.ACOV Ire 



choose from. Each built with the pride and precision that 
hare made us a leader in satellite TV, So whether you’re 
after the best deal on a system, or the best system 
money can buy, we've got what you're looking tor. 

So sit back and take a look at the programming 
choices you now have. Then, visit your local authorized 
M/A-COM dealer to clear up the situation. 

For a free brochure, write: M/A-COM 
Home Satellite Systems, RO. Box 
1729. Dept. 2D. Hickory', 

North Carolina 28603. 
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A step ahead in satellite TV 
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TECHNOLOGY OF SPEED 
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Better than f*, Jogging, Swimming, or Cycling. r . 
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Jarless Total Body 

Cardiovascular Exerciser 

Duplicates X*C Skiing for the 



Best way to Fitness 



fumfJ}- cam: iscs rhc leg itiusdcs ind aha add* 
important upptr btKly eacniw:. higher puLw rilo, 
n rarer l 



Cjms couran 1 dump ii ota died fry phpjodogH**, 
K ik must pcrfcrl lorm ui caithu yj*l ulir miCifrr 
fur berth men and women. lu smooth, fluid, ioyJ 
body motion uniFormly csrre isrs mnn: mnw ks hi 
higher bean rate 1 - wens ruler lo aiU.nl ihlrt when 
joggling ^cycling, ISrmiicTraek clewrlv Mimilaie* the 
pkaAant X-Cl skiing moLiun and pM<. ides the lame 
eardiuvastUilat CMUCaflCf -bisilding bf Of fiSs-nghr 
ini he con^foieinre erf yvw home, year 'munct. 
Eliminates the usual harriers of time, wealher, 
ehanec uf injury, etc. AJso highly tffrtiJw for wrigfri 
control. 

More Complete Than Harming 

NuEdi^ftadi giscs you i more complete worlcoui- 
comditiom both upper hody and lower body 
tnuselcsai the same lime. Fluid, jaikssrTKrt i On due* 
ntrt ciLiiw pjbnt or bark problems. 

More Effective Than Exercise Hike* 

NnnJidbdt's stand-up sitting motion more urli 
PBL LiWI 



ncLTNory for budding tats*. seem raid to attain 
because the work is shared by none muscle mass. 
Even Belief Thin Swimming 
fcttdidhrk more efittfrvely esraists the largest 
mustics in the buds, those located in the kgs and 
buttock*. When swimming, the body is 5“' — *“* 



by the watrr, ihus preventing these muscle* fnwn 
being efCectcvrl y nrrri.wd. tit e stand up* £1 erasing 
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ew raises thra muscles 

A Proven, High Quality Durable Product 

Sunlit Tracks lave been in production smw S'Th, 
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adjuStaHijann ajid Sq$ rajsUiHies- We mail U 
Facture and sell direct Uo sear u amjnre . 
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out running out nf fuel. He then knows 
how much boost he can afford to use in 
onter to beat the other drivers. The 
system is so accurate that Alain Prost, 
the McLaren driver who won the 1986 
championship, ran out of fuel soon after 
crossing the finish line in several races 
last yoar. 

In tire technology, Goodyear leads 
the way w ith specially compounded ra- 
dial tires that ai^ altered for every 
track. 1 n order i d gai n maxi mum gri p at 
the start of a race, electric blankets are 
placed over each tire so they can be 
warmed up — no burnouts allowed in 
FI! 

In 19S4 1 McLaren totally dominated 
the results. Other competitors decided 
it was mainly due to the great power- 
toeconomy ratio of the TAG engine. 
Then, at the end of the season, a secret 
was let out — McLaren had been using 
the American-developed Gleason Tor- 
&en differential instead of a convention- 
al. limited-slip differential. It is no coin- 
cidence that the second and third best 
cars during 1985 also used Gleason 
Torsen differentials. Audi will put them 
into some of its road cars next year. 

Telemetry at TafJadega 

The question on every NAbiCAR 
crew chief's mind is: What's it tike out 
there? Drivers, generally reply that the 
car doesn't handle right, complain that 
it's down on power, and report that it 
"just doesn’t feel right/ 1 Now, sophisti- 
cated telemetry systems can precisely 
measure the effects that drivers can 
only feel with the seats of their fire 
suits. 

Thank the tLS. space program for 
this latest application of high-tech to 
the high banks. NASA engineers devel- 
oped the hardware to monitor condi- 
tions on missiles > then transmit the 
data to ground stations. Ifs just a small 
step to adapt this telemetry to race 
cars. In this instance, mission control is 
the trailer of the Hal Needham/Burt 
Reynolds Racing Team n and the rocket 
they’re tracking is Harry Gant's Skoal 
fiandil NASCAR stock car. 

Joe Sargent developed the team's 
telemetry technology. He outfitted 
Harry's Monte Carlo SS with S3 on- 
board sensors that relay information by 
FM telemetry to the team's transporter 
parked in the infield. There f a Hewlett- 
Packard computer stores and processes 
the data. Jtm M astro 1 s software inter- 
prets the readings and displays 26 vital 
statistics about the car and its perfor- 
mance 

WTien Skoal Bandit crew chief Travis 
Carter aafcs, 11 What's it like out there?" 
the computer has a ready answer. It 
checks the engine’s health by monitor- 
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mg rpm + exbaust-ga.s temperatures, 
fuel flow ami underhood and carburetor 
entry aie pressure. 

Other sensors record the air pressure 
under the ear, the loads on the suspen- 
sion and wheel speeds. An accelerant 
oter tracks lateral ^-forces to evaluate 
the ear's handling and cornering 1 * 
There’s oven a channel that records 
throttle opening. This "chicken chan- 
nel H checks whether Harry Gant is 
driving flat out or feather foot Eng. 

Fur all its sophistication, the Skoal 
Bandit's telemetry system was assem- 
bled on a shoestring. According to de- 
signer Joe Sargent p most of the equip- 
ment already existed for aerospace 
applications. "It’s outrageously expen- 
sive* 11 Sargent reports, ""because the 
government was the only buyer, But 
we bought surplus parts for a fraction 
of the original price.’* 

NASCAR officials were so im- 
pressed with the system that they out- 
lawed it for competition „ The team still 
uses their telemetry for private tost 
seas io ns, though, including a -Mini-lap 
(ire teat at Rockingham. The craw is 
still learning to use all the information 
the system cars provide. “We could add 
sensors to monitor H arryV heartbeat 
and respiration* 1 ’ notes Joe. “but they’d 
probably go off the scale in the I asi turn 
at the Dayton il 500** 



Space-age speed 

The link between high technology 
and high performance is being forged in 
countless shops across America. En- 
gine builders in California can now 
compare notes with race teams in 
North Carolina thanks to the wide- 
spread use of computerized dynamome- 
ters. The self-contained SuperFlow 
Ht dyno with a brain” records thousands 
of bits of information during an engine 
test, displays the results on a video 
screen, and prints out a graph of the 
power curve For less than the cost of a 
new Cadillac, a raring team can install 
its own test facility that rivals anything 
in Detroit’s engineering centers. 

Even fumiliai r components are- re- 
ceiving a high-tech touch. Rain Racing 
Clutches 1 carbon-graphite dutch as- 
semblies can withstand temperatures 
that will melt aluminum, while retain- 
ing their original coefficient of friction. 
The resins in a corn'll ntmnal asbestos 
disc begin to break down at fiOO* F. , but 
a carbon- fiber clutch shrugs off 3000°! 
And when you consider the 9-pound 
weight savings offered by these high- 
tech clutches, iris easy to see why 
racers are lining up to buy them, even 
at 525FH1 apiece. 

Not even a Jowly motor mount is safe 
from racing's technological revolution. 
Many chassis builders have adopted 
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Save 
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own water well! 

Drill water, monitor 
or heat pump wells 
for less than 25<I per ft.! 



For 

FREE 
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1 - 800 - 821-7700 
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5974 Anderson Road, Opelika, Alabama 36802 



'Worlds leading manufacturer 
of low-cost drills since 1962 ” 



motor plate mounting systems, using 
thin machined-aluminum sheets at the 
front and rear of the engine block to 
eairy the weight. Generally, the motor 
plate sandwiches between the block 
and water pump up front and between 
the engine and clutch bousing at the 
rear. The mounting plate then bolts to 
tabs fabricated on the chassis tubes* 
allowing the engine block to help stiffen 
the framework. That also leaves wide 
open spacer for exhaust header plumb- 
ing. Heat of all, it make* for a self- 
contained engine package that can be 
swapped as a unit in 10 minutes. 

Intake manifolds fabricated from 
sheets of aluminum are the rage in Pro 
Stock drag raring. Changing the size or 
Length of the runners is as simple as 
switching on the he bare welder with 
these made-to-order manifolds. 

America's dirt tracks, the last bas- 
tion of low-budget competition, are also 
Feeling the impact of advanced technol- 
ogy. A new breed of 11 wedge cars" can 
be found circling the day tracks like a 
flock of flying doorstops, Rillboarel- 
sized Leon spoilers chan no! air across 
their taw-slung bodies to press the tires 
against, the slippery track surface. 
From the glistening super speedways 
to ramshackle “bullrings’' on the edges 
of small towns, technology changing 
the way America goes racing. VM 
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to nil the nued for power and perfor- 
mance in ati upscale pleasure boat with 
trim, flowing lines. Welkraft's 185 
Elite shows the same distinctive profile 
and sculpted transom with built-in 
swim platforms, and mom for more 
than a couple of friends. Recently, 
Dcmai introduced three new Z-series 
cruisers that up the stakes Considerably 
in the offshore luxury performance boat 
arena, an indication that Continental 
styling trends may play a larger role in 
our choice of boats in the next few 
years. 

On the more utilitarian side, state-of- 



fiara 1 BOO Davantl , dot sport boat class. 

the -art fishing machines between 
and 30 fcet r some of them trailerable 
and capable of handling two large out- 
boards, are now able to mach the fish- 
ing grounds and canyons once reserved 
for much larger boats. The Boston 
Whaler 27 and Mako 28 am fast becom- 
ing established in this category, at- 
tracting those of us who love sportfish' 
ing but can't handle the budget of a 
semicustom, wide-beamed war wagon. 

Bass fishing in general, and tourna- 
ment bass fishing En particular, is grow- 
ing so rapidly that fast -running bass 
boats seem to be the hot tickets on 
dealer?' floors the&c days. Beginning 
with simple, though speedy , designs in 




the 18-feoL range — like the boats fea- 
tured in PM r s January bass boats test 
(Bottle Of The Bow Boats, page 79) — 
these Fishing platforms now sport dual 
consoles for extra comfort, or steering 
amidships as a fishing/skiing compro- 
mise. Several inexpensive, quite func- 
tional bass boats made of aluminum are 
gaining in popularity, notably from 
Bass Tracker. 

Small boats, by design, have a lot 
going for them. They are usually much 
more affordable than larger boats, they 
are often ruggedly simple in construc- 
tion and in puipose, and they pack a 
H fun quotient" you won't experience in 
larger boats. Lately, small -era ft build- 
ers have recognised the need some of us 
have for baaic boat? that do many 
things well. 

The Hubie Power Skiff, intro- 
duced last yea r r is a high-quality. 15* 
foot runabout powered by an outboard 
of up to (ft hp that w ill run like the wind 
all day. then easily low home. In 1986, 
bright gelcoat colors* foam -core com- 
po-site construction and enough i'eserve 
buoyancy to float four occupants if 
swamped are part of the Hobie formula 
for safe, wet fun. And the Hobie Power 
Skiff now converts to a serviceable 
though diminutive fishing platform 
with the addition of a Bimini canvas top 
and a large -size Coleman bench seat/ 
cooler. 

Multimode boat 

While hoard sailing has been the rage 
for the last few years, a company called 
Fusion Boats has introduced a multi- 
mode craft that is part sailboaixl'day- 
aailer/ro wboflVcanoc — al I in one. 

Weighing in at 80 pounds, the Fusion 1 ? 
foam and fiberglass 11 -foot hull comps 
complete with ail the accessories for 
about S1400. 

And. just when you thought sail- 
boards would forever replace mono- 
hulls like the Sunfish and Lasers on the 
fl'tease font fr f page MGt 




now It. Boarauli ft. Partite rt. Orull Ft wltn 
a conventional tiller and rudder. For J140Q, 
do n all wftfi the mvrtlmpde Fusion boat. A 
single BO-pound bull makes It happen. 




Boats with a dJspnci European flair, like me 
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START YOUR OWN PROFITABLE CASH 
BUSINESS EVEN WHILE LEARNING! 



Only Nftl gives you such 
coctiplere (raining, so much rea] 
bench experience* and the confidence 
and all the tools you will need to earn cash 
money fast. 

A well trained locksmit h cams money 
in many different ways — installing locks 
in apartments, homes, businesses* and 
automobiles, fixing broken locks, cutting 
new keys, and more. And this huge market 
Ls just begging for new qualified locksmiths. 
Today there is only one locksmith for every 
l£ h 00G people! 



The Newest, Melt Advanced 
Course of It* Kind 

Thorough step-by-step lessons and 
professional locksmith mg equipment such 
as the Taylor KD5 Key Machine give you 
hands-on experience in (his exciting growth 
field- You 1 It start earning huge cas.fi profits 
of io9GQ^ duplicating keys. And 
only NRJ offers you an Electronic Security 
Alarm i raining system. 

Compare! NRI offers the onJy 
course (hat is nationally approved by the 
accrediting commission of 8 he Na< iona I 
Home Study Council, 

Compare! NRT* course (raining has 
been broken down into 10 learning modules, 
each with Lhe right number of lessons to 
keep your training ai an easy-to-follow pace, 
.All che lessons, hands-on training, and 
experiments have been developed to ensure 
that you begin practicing f rom the very first 



BE YOUR 
OWN BOSS... 

BEA 

LOCKSMITH 



There is a difference in 
loeksmithing training and 
the difference is NRI 
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day. . .andean begin making cash as soon 
as you like. All i he money-making secrets of 
a loeksmithing t rade will become yours with 
your NRI training. 

Plus, only NRI gives you training in 
both loeksmithing and electronics security 
systems in one complete course. 



TODAY! COMPARE. THERE'S NO 0RUCATI0N 
AND NO SALESMAN W I U CALS! 



Full or Part-Time, Evan 

From Your Home 

Add to your income with part-time 
work with established locksmiths. Start 
your own part-time or retirement business 
in your own home. Make loeksmithing 
and security a full-time career as a skilled 
technician in your own growing business. 
There is opportunity everywhere! 

NRIfs free 4-color booklet will show 
you how quickly you can train to be your 
own boss in a profitable loeksmithing 
business and gain the respect you deserve as 
a trained technician like other professionals 
in your community . 



SCHOOLS 
McGraw-Hill Continuing Education Genlor 
3939 Wisconsin Avenue 
Washington, DC30Q1& 

Walt niw you tomorrow. 
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End Your Lawn Mowing 
Frustrations Forever! A 

Garden Way's New TUFF-CUT is die perfect alternative \ . 

to ordinary small-wheeled mowers and expensive “riders 1 *! 

* Easy to Handle — Big, easy-rolling, powered whet- Is handle 

stripes, obstacles and rough ground with ease. _ fc 

* Extra Power — No more annoying hesi- r* - +' * 

tabon or stalling in heavy grass, ; 

* Faster — The wider 
mow^g path and 
easy maneuvering 
help get your lawn 
done in record time, 

F ram the maker* of 

TRGYBILT koto Tiller* 



,^'S 


r Never again struggle 




with cheaply built. 




.small -wheeled 


1 mfiwers thut just 

can't handle 


i 


U High ph$ . 




Garden W$y Mfg. C*, D*|Jl- 

102nd St, A Ninth An., Troy* N,¥, 12180 

YES l pi™ sand all the exciting facts 
about the TUFF-GUT MGWSf, includes 
Gets its pn you r 5 modflls end Special 
SavEngs Otter now in fllfect 



Name 



Send for FREE Details Today 
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tlty 

State 



Zip 



*6 in a series 

£€<&» PERFORMANCE 
#V NEWS 



The K&.N Filtercharger* 

More Than An Air Filter - Much, Much More 






The KStN Fifefchaiger Is the 
most powerful fflter in the work! 
Powerful? You bet 
CXjt unique 
oded gauze- 
.J* screen 
&gn 
xx>ths 

urK) 

straight- 
ens the air 
as Ft super 
cleans it, 

7 'giip ,r of air 
on each intake stroke The result - 
enhanced power and economy 
In oddrhoa the K&N Ftechaiger 
is oomptetely reusable When 
cirty, jLEt dean re-oil and deinstall. 
It's the filter designed to last the 
ite of you engine 
Were serious K&N Fibers are 



used by professional locers ton 
the desert of Baja to the straights 
of UeMan& for just one reason - 
they realty perform* .And we've got 
a liter to fit just about 
anything you drive - 
Chevy. Honda Porsche, 
even motorcycles RVs 
and feteraits Get yours 
now. K&N performance 
awotel 
N 

products are 
ovadabfe by 
direct mail. 
Pon&t Fitter 
shown tits 
tosene 
924, p/n 

3^2003 

Send S9.90 plus 55.00 
slipping end handling Fa KfrN 
Engineering Inc, FO. Sox 1329, 
f^.WKSe. CA 92602 
Complete catalog S3..GQ 
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All PECKED OUT 

roof racks of every other car you see, 
along comes Zuma from AlcorL Zuma is 
the monohuiled sailboat designed to put 
the sport of sailing within the reach of 
virtually everyone, budget find ability 
notwithstanding. But the Znma posr 
senses the kind of multiple personality 
that will satisfy a variety of interests — 
racing, day sailing or knocking around 
the harbor. 

Also on the small aide, the American! 
Power Boat Assn, recently sanctioned 
miniature race boats. The Mercub is a 
downsized Cougar design powered by a 
25‘hp Mercury outboard. Tht 1 Mini 
Grand Prix is normally powered by 
either Johnson or Evinrude. These re- 
alistic versions of legitimate offshore 
racers offer an exhilarating though still 
tame top end of roughly 85 mph for the 
safety of youngsters 14 and over. 

This small-scale racing is also anoth- 
er example of the incredible variety in 
boating this year. But there's a down 
side. So many choices make it tougher 
to choose the boat that's right for you. 
Assess your needs well. Whether you 
plan to run the inlet to your favorite 
fishing ground, tow your children wa- 
ter skiing or explore the nation's rivers, 
somewhere there's a boat for you. PM 



BOAT 

MANUFACTURE RESOURCES 

* AMF Aktart Kill boats. South L-eoFULrri HE., W a- 
i Eertmry, CT UtfWU; I2U6H 7 Sft-TWM 
» American Awn. h |7-I>^] E. SI Mik* Re|. . 
DrtreiL Ml *mi: (Slfll 7T.1.B7M 
! » Pi» Khnais, Ban* Tracker Derrt., 1335 S. 
Cunisiht-n. S-prinKfleSil, MO 65W7; [4171 ?iSi-MWO 
B Havener Mamie, F.O. Bux244ti7, Seattle, WA 

mnt: <20G) 43 .V &571 

■ EfaFipn Whaler, 1111* HinEh-am He.. Rockland, 
M A razatG; (€17) STl-1-IOCI 

■ Chaparral Bnaln. Industrial l^ark Rivet.. R.O, 
Drawer NuhviHe* GA SI m: ffliA «B6-74M 

■ Clrrw-Cmft. Rutf 9458. BrfldffiJton , FL JBMK3; 
tm) TC6-15+4 

m Or-rui Marine, 7i h n i Bradenton Eld.. E\(S. Hox 
m. TaMeiTflt, FL34milHfr; -MS IS) 365-9356 

■ Kgaian Bnnats, fi$Q US^JIe t'lace r Huite H. Hiph- 

lunrL Fark, 1L IKJ035: 433-HTHJ 

■ HO'btr J "-uwer HStifT. B«x HHW. Ocrdn^UN. CA 

75fr9|0G 

■ Hunter Marine, Rt. 141, Alachua. FL 32C1G; 
i srm 4&s-3trn 

■ Ijnmn 7<K W. MissLis^ippI Dr-, IdEtk 

Falk MX 

m MiakvMii riw. 435* N.W. mih St., Miami, FL 
smj; fiKVfiTiSn 

■ Meri’ub, Alt. Mike Butler. Mercurv Manne, 
2521 Bowen SL t Oskkunh. WI 54901: 1414) SW- 
2 fi«J 

■ Mini Grand Prk &n Evinrubde Mutum. 414S X 
^7[h S(. . MilwWJfeit-. WE S221fi: UUj 147-S7I5 

B S^a Ray Hiiata. StlfH'i Sfa Kav BSvd., KnoxviUe, 
TN 37914- IfilSi 522-1 IS 1 

■ Tiara r 725 E. 40th St. Holbuici, Ml 49423: (8161 
392-7103 

■ Wellcraft M^nne, Wl*l Fradent^n Kd, ( 

U. FL 33nAl = (8t:b7«3-T8l1 

OUTBOARD ENGINE 
MANUFACTURERS 

b EvinrutU* Mirturs?, Bt* OSS, Milu-nuhw. W| 
53201: (4t4S 44T-5812 

B JohiiikTnOuthftflMs, 300 Sea- Horse Df., Wauke- 
pau. II. RnnKS: ^Eidttri 

■ Mercury- OuEb™d&, 1^33 Tioneer Bd., Fond du 
Lac, WJ 54&;t £ j: (434*929-5000 

B Yamaha Motort, L>»L CR. SfiriQS. l^hiienix, 
AK HAH: 
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U HOW-TO BOOK CLUB 

Discover the Troubleshooting and Repair Secrets 
of Skilled Auto Mechanics and Home Craftsmen! 

• Repairing » Restoring • Customizing 

* Refinishing • Remodeling • Renovating 

with the Book Club that Makes it Easy 

Select 5 Books 

for Only *0 - 
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FREE Shop Apron! 



7 very good reasons to join 
the How-To Book Club 

* Dig Saving*. Save 20% to 75% on boohs sure to in- 
crease your how-to know-how 

* NoRlek Guarantee . All books returnable within 1 0 days 
without obligation 

* Club New* Bulletin*. All about currant selections— 
mains, alternates, extras— plus bonus offers. Comas 13 times 
a ysar with hundreds of up4*Hh*-nVlriute titles to pick from 

* Automatic Order. Do nothing, and the Main selection 
will bo shipped autorneticatly ! But ... If you went an Alter- 
nate selection— or no books at all— wa ll follow ihe instruc- 
tions you give on the reply form provided wtih every News 
Bulletin 

* Donu* Book* . Immediately got Dividend Certificates with 
every book purchased and qualify for big discounts of 60% 
to 00% 

* Extra Bonuses. Take advantage of added-value promo- 
tions. plus special discounts 

* Exceptional Quality. Alt books are first-rate publisher's 
editions selected by our Editorial Beard and filled with useful 
up-to-the-minute information 




HOW-'l'O HOOK CLUB 

F.D. Box ft p Blue Ridge Summit, PA 17314 



PlfrUW accept my membership In the How-To Book Club and uand the 5 volumes 
circled bstow, ptos my FREE shop epnn billing me only $2 .05 ptu* shipping and 
handling Ctwgea. If nql satisfied, 1, may return the bocks within ten day* without 
□bUgabon and hava my membership c*nc*M 1 agree to purchase 4 or more books 
at regular Club prices (plus 4 hJppingAiarKJlingJ during the nem 1 2 month*, and may 
resign any lima thersattsr. 

1046P 1122 1120 1244P 1321 1354 1415 153GP 1553 
1569 1574P 15&7P 1630 1654 1600 1667 1744 1769 1764 
1792 1016 1830 1909 1971 1902 1904 1996 2073 

Name — 

Add Few 

City 

Stale. 
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Valid lor n sw memtetfs onif. Foreign ippltirrti p* ordering irrHtrucbon* Canada rmM 

remit tra U S currwnty. This flrti *f to *CC*piar>G* by Ihe Hew- TO 6ooi Chib. PM-3S6 








Geodesic Home 

Kits. 

Beautiful, Efficient, 

Affordable. 
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MONTEFtri 1 DOMF.5 
DwplACKJ 
L THJ Chicago Ave. 
Hiienida-.CatSr. 925! 7 



BIG PROFITS 

in Steel Frame Homes 

OWN YOUR OWN SUCCESSFUL 
TRI-STEEL DISTRIBUTORSHIP! 

We make It easy with: 

• Low capital investment 

• No iitvOttery requirement 

• Distributor training & support 

• Substantia] discounts 

• Single & multi-family designs 

■ Low maintanance 

■ t nemenctous energy efficiency (Ft-30) 

• Unique patented designs 




TAKE ADVANTAGE*. 

OF THE HOTTEST 
IDEA IN HOME BUILD* 

ING. JOIN OUR WINNING 
TEAM TODAY f 

Select territories now available with 
a refundable 54,950 investment. 



For mors information nil 
{000} 433-5555 or in 
Texes [800)772-5909. 

1400Cnescenl • ttenton. TX 



’9K All *.ghi 5 



TjvSte^ 

Stmeturt* 
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R OCK M T ROLL 

fCftntiutwi frrtw pagv WJi 

speakers to a s ingle c rowd. Each of the 
ffiO sjjeakcr cabinets contains two Ift- 
iiHih, ]ou r -frequency drivers: four 10- 
inch, lower /midrange assemblies, and 
two euch of upper/midi'ange and high- 
frequency compression drivers. An ad- 
ditional j(i nimilar cabinets are hung 
above the stage facing reanvard to 
accommodate the audience sitting 
around the stage. There was a similar 
setup ai the Easi Coast version of last 
summer*? rock fit mi raiser. Live Aid. 

The loudspeaker colossi are driv en 
by EM> channels of high-power amplifica- 
tion totaling about £80, WH > watts. 
That s more than double the traditional 
outdoor ruck concert rating. But last 
summer's Springsteen tour dreu un- 
usual critical acclaim fnr crispness and 
distortion-free performances. 

Pure stereo sound 

l,ast summer's tour produced a sec- 
ond pioneering effort in sound repro- 
duction. Jackson realised that the usual 
attempts at stereo sound in an open 
setting fail for the people sitting at the 
concert. They only work faithfully for 
the recording studio. For the Spring- 
steen Lour, Jackson adopted a scheme 
whereby mixes created for nominal Jeff 
and right would alternately drive the 10 
speaker stacks in each Lower. Thus, 
there would be a slight delay in the 
sound coming from speaker to speaker. 
The result was the creation of 10 indi- 
vidual stereo hl &nnes ,r splayed nut 
across the entire audience. No matter 
where you sat. Springsteen and his K 
Street Band came to yon in pure stereo. 

Jackson, the sound mam played the 
rule of mixer for the Springsteen tour, 
sitting far from the stage behind a 
console and mixing sounds and auto- 
mated lighting cues. Of course, lighting 
is not The Boss's trademark. 

But the rest of the rock world re- 
gards lighting and special effects as a 
major part of the show. The Michael 
Jackson Victory Tour of LbH-J carried 
about the same amount of sound equip- 
ment afl Springsteen, but almost twice 
aa many lights and lighting controls. 
Michael Jackson's spectacular finishes, 
which often included fireworks and pur- 
posely overpowered anti blown-out 
lights on stage, were handled by his 
own traveling crew. But the Jackson 
family became especially concerned 
about the safety of the group's stage 
antics following a mishap on the sound 
stage during the filming of a Pepsi 
commercial Jackson's hair caught lire 
and he was out of commission for sever- 
al weeks. Thus, when he returned to 
the road, the Jackson family had added 
a consulting firm to the regular tour- 
group lighting brigade. 



There are more than a score of lighP 
ing and effects companies devoted to 
the rock business, most ctf them local 
businesses set up to handle touring 
group? smaller than Jackson and 
Springsteen. But the biggest concert 
technology contractor gs^s tm the mad 
with the big stars, Showco handles 
sound, lighting and special effects for 
Genesis, Prince, Kiss and others. The 
company has staged the stunts of the 
Rolling Stones and The Who. 

“We're in the sound business primar- 
ily. bus we also act as general contrac- 
tors," says John Maxscm, Showco's 
chairman. His partner, Dave Alley, 
runs Varihte, which specialises in high 
Lech lighting for hard-rock concerts. 
Varilite uses a bank of compu Lers — the 
number varying with the musical group 
on stage? — to run a dazzling lighting 
display. Its trademark is a "small-beam 
signal" light system which uses high- 
iniensity r narrow -beam lights to create 
visual explosions literally going in time 
with the music. The Varilite system 
will change the color mix of the tights 
pinpoint by pinpoint with each beat 
coming from the sound system. 

"They did some work for us in Dallas 
and the light mix gave some of the band 
members a chill " said Billy Montgom- 
mery who traveled last summer with 
Dire Straits. M The Varilite people also 
gave Genesis a big dramatic si age pres- 
ence,. completely different from Dire 
Straits. 1 ' 

Dire Straits relied more on tradition- 
al lighting values, including the now 
classical use of strobes. Genesis wont to 
a more visually risky display using over 
12,000 pencil-thin light sources to pro- 
duce a shower of color. 

Fantasy effects 

Another nuyor lighting and effects 
contractor is Source Point Design, 
which has worked on Genesis, Madonna 
and other groups whose Irademark is 
lighting. 

"For Madonna we used SHG Parkins 
(Parabolic Aluminized Reflector* of the 
type used around an auto's scaled 
beaml" says Robert Roth of Source 
Point. The company also used aircraft 
landing lights and projection lamps in 
Madonna concerts last year. Source 
Point's operation is also highly comput- 
erized. A rock show can easily have 
over 1200 lighting cues that have to be 
programmed. A recent Police concert 
u*ed six personal computers to run the 
sound and lighting systems and join the 
systems together. 

When rock was young the bands 
traveled with groupies, adoring female 
fans who fulfilled about every fantasy. 
Today's rock band travels with roadies 
who dosl with the hard realities in hard 
rock. The fantasy all goes to the audi- 
ence, thanks to rock technology . TM 
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If you’ve got the drive to 
start your own business, NRI’s 
got the training to get you there 




Two Top-Paying Opportunity 
Fields Wide Open for 
Trained Specialists 

Everybody warns to get ahead, but most 
people don't know where to start. Now, NRI 
not only shows you the opportunities for good 
money, advancement, even a business of 
your own, but gives you ihe skills you need 
to get I here. No night school, no need to 
quit your job until you’re ready to make 
your" move. NRI trains you rig] it at borne 
in your spare lime. 

No Experience Needed 

NR[ starts you with the basics, then 
builds your knowledge and skill a step 
at d time* alt the while adding practical 
know-how through hands-on training. You 
even get tool? you 'll need in I he business. 

Over a million and a hatf students have 
trained the NRI way since 1911 

Learn Building Construction 
and Remodeling 

Get the know-how you need to 
become a foreman, supervisor, or contrac- 
tor yourself with NRI's Building Construc- 
tion course. Housing Starts are up, and that 
means big profits waiting lor successful 
builders. Over I $ mitiion families will be 
buying new homes in the next 10 years 
atone. 

Includes Plans for an 
Energy- Efficient Home 

Using actual plans for a highly market- 
able, energy-efficient home, you learn how 
to plan and supervise its entire commiction. 

You actually frame the house In miniature 
and consinict a framing section in full scale. 

You’re even given the opportunity tn attend 
an industry-accJaimed owner/builder 
seminar led by expert builders. 

Over IDO Handtt-Qn Training 
Prefects 



pick up extra income in your spare lime, 
even start a business of your own. 

You’re ready to jump right in because 
NRI includes l he toots ym need . . . 
system analyzer, leak detector, tub- 
ing and joint tools, even a top-quality 
vacuum pump for purging systems. 
Graduates of our Master Course 
also fie! optional resident training 
at She world-famous Rnrg- 
Wamer Institute in York, Pa 
Fil! out coupon and send for 
the free NRI catalog to gel alt die 
facts on this wideopen field. See 
where your future lies in air 
conditioning, refrigeration,, 
and heating. 



& a tiding Co/tafruefkw] 

Learn Air Conditioning, 
Refrigeration, Heating 

Today, few homes or commer- 
cial buildings go up without central 
air conditioning. Millions of win- 
dow units in older homes require 
maintenance and repair. Heat 
pumps have become so popular, 
they're now as common as fur- 
naces. And commercial refrig- 
erahon calls for skilled technicians 
io install and .service walk-in coolers 
and freezers* ice makers, and food 
cases. El all adds up to (tremendous oppor- 
tunity for the trained air conditioning, 
refrigeration, and heating technician. 

Training Includes Professional Touts 

NRI trains you for this lucrative field, 
gets you ready to land a good-paying job* 



Get Ready for 
Tomorrow 

Are you ready 
Enr the oppor- 
tunities and 
good money 
that come 
wilh 



Aif GQfltittfoning, Hosting. & Refrigeration 



expert skills? Then send for NRE's free 
catalog. See the quality training you get, 
the hands-on projects you do, the 
professional tools you train with, an d I he 
future that awaits you. Act today. 



SEND COUPON TODAY FOR FREE NRI CATALOG! 



SCHOOLS 

McOraw-Hil I Continuing Education Conler 
3939 WF&tQrtSin Avenue, Wi&hinglart, DC 2QGT6 



m Cjw ttiPim 
UOTMtiuncfe G! r»i 

□ efwrt tff mlmj 



NRI's easy-to-d igest lessons and 
projects teach you the skil Is and profes- 
sional secrets of carpentry, mawnry, roof- 
ing, even wiring and plumbing. You’ll end 
up wilh the know-how to deal with all the 
building trades, the skill to handle part or 
all of the job yourself. You'll be ready to 
move up in the lucrative building industry 
or simply move up to the home of your 
dreams— and save 10% to b0% by building 
it yourself. Check into building construction 
as your opportunity field. Fill out and mail 
!he coupon today. 



Wb l ii give you to m orrow,, 

CHECK ONE FREE CATALOG ONLY 
rj ggixfcng CeminKtitin 

□ Air Conditioning. Hearing. 
PefrigeraLiOA S&Ur TfiChfKtfagy 

□ Telttfione Servicing 

n iocksfnithif>g S EiKt^nle Security 

□ Small Engine Service 



] Saletlile Carnmunicalfons 

□ industrial Electronics 
C DalaGflfTnTiunicatiOnS 

□ Computer EJedronitsiwiih 
Micnoc^mpulers 

L Retries AEndu£lrij|Coftirol£ 

□ Color TV. Audio, and Y* 5 eo 
System Servicing 



I BOok)t0ensng and Accounting 
Cl Electronic Design 
Technology 

□ Digits ElKironkss 

! ! CwnmunioalK?ns Et«tjqnics 

□ Ras^c Elecl/onics 

□ Appliance Servicing 

□ Automotive SerYiCRftg 



L 
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Accredited by Ifra National Home Study Council 
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mechanical clock 
MOVEMENTS 



For use in your 
Grandfather 
Clock Case 



Prices 

Starting 

Under" 



$125 r 



KlDtkiE offers pr-esssaon 
Grandfather Clock mnve- 
menlstiy Lligos, Hieningec 
and Hermie featuring 

■ lubutar Chimes 

* Cable -Wto/rtf Dmi 
- Triplt Chimes 

* Nflw Frhgrea Daals 

in Start end tieitiy la Ship: 

Write For 
Free Color 
Catalog 




OCPT PW36A * P.O. BOX 542 
LAKE GENEVA. Wi 53147 
1-SUD-KLOf.KIT HToll Free] 
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DOME HOMES 




DISCOVER THE 
DAYSTAR DIFFERENCE 



• AFFORDABLE 

4 ip to fl.OOO ■squarf- Wt. 

PlKr* M- Ilpa. M, 34£00 

* ENERGY EFFICIENT 

L&um hM M - clh trail pre-cuT 
utfuLatikm - R-4? 

• UNIQUE 

tin&miiFd intffkjT fksaan £ 04 fibq 1 i[*FS 
Spacjotis and dramatic, arched walte, 
ik^h^Jirs, lofis, bakanies 

* COMPLETE 

ChfKiw \n?m ift m* a-hrll Ofib; to 
a COJirptf^ bnrrw 

Write Today for 
Our 64 page Planbook $6.00 

davstar shelter corporation 

INFORMATION SERVICE PM 33 * 

W 3 CENTRAL AVtLTfUt Pl.t 
BLAINE, MENKfcSQTA 55431 
6I2/7U227& 
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BARRELS OF MONEY 

(Cirh-liiiitrrt pyttf page }QS) 

57500. The Model 21 Custom Grade can 
be ordered with greater engraving — at 
greater coat. And a full-blown Grand 
American costs $2 1 p 000 in 12 and 20 ga. 
and cm reach as high as $37,000 for £* 
and .410 gu, Even though its history 
tan be measured in terms nf a mere half 
century, quality born nf manufacturing 
consistency is an important feature of 
this exquisite sport ing arm. 

The same philosophy holds true on 
the opposite aide of the Atlantic, where 
Sir Richard Beaumont oversees the 
operation of James Purdey & Sons, 
Except in this case, the Purdey tradi- 
tion stretches back to the year IBM. 

Purdey sells only one grade nf its 
hammerless double-barrel shotguns, 
which can cost as much as 534,000 with 
optional extras. The gun hasn't 
changed since it was originally de- 
signed in 18^4, and some Purdey guns 
over a hundred years old are still in use, 
Hot has the company felt compelled to 
alter its standard but nonetheless dis- 
tinctive sideloek engraving pattern, 
called “Fine Rose and Scroll." although 
custom engraving to owner specifica- 
tions is available. The highly polished 
demonstration act ion and fore-end com- 
ponents in the Purdey showroom— 
used to convey the contemporary work- 
ings of the Purdey gun — was pieced 
together just after World War I using 
hand-crafted pins, springs, bolts and 
interceptor sears. 

Memorabilia 

Beaumont takes a special delight in 
showing off Purdey memorabilia in The 
Long Room, where Purdey directors 
meet- This room was commandeered by 
Gen. Dwight Eisenhower and his chief 
of staff, Walter Bedell-Smith r for plan- 
ning the defeat of Nazi Germany, The 
Purdey Long Room h unchanged from 
the Victorian era and contains portraits 
of Purdey fathers and son*s shotguns 
and double rifles. In addition, photos of 
Purdey customers doL the oak-paneled 
walls. Beaumont boasts several royal 
customers, including King Alfenao 
XUS of Spain (“a keen shot") i Kaiser 
Wilhelm and C^ar Nicholas H. More 
recent members of the Russian elite, 
namely Nikita Khrushchev and Leonid 
Brezhnev, were faithful Purdey cus- 
tomers. So were Charles Darwin, Bing 
Crosby and Genei^d Franco. 

Illustrious customers also Occupy the 
ledger books at Holland Ar Holland 
(Himpany, 33 Bruton Street. Members 
of the British Royal family past and 
present are Holland & Holland devo- 
tees, as wore such colorful 19th century 
persona) Sties as the Maharajah of Conch 
Behar and the Ni&am of Hyderabad. 

Holland's jovial marketing director. 



Jeremy Clowes, estimates that 750 
man-hours are invested in an H&H 
double gun; 1100 in an U&H double 
rifle. A Lour [if ihe Holland & Holland 
factory outside London, managed by 
Sir Geoffrey Brooke anti Roger Wilkin , 
tells why. The ehrome-moly barrels are 
hand-forged p precisely tapered, 

weighed and meticulously balanced. 
The action is cut from hand-forged steel 
and pieced together with incredible 
care, The walnut stock and forearm is 
carved from a blank imported either 
from the Dordogne region of France or 
from Turkey. 

,f The blank itself costs about 31)0 
pounds," says Wilkins, Hl It P s selected to 
exacting standards and each piece must 
meet specific grain criteria." Longitu- 
dinal grain, he explains., is best for the 
high-stress grip area: a more gnarly 
pattern, or “figure/' is more suitable 
near the butt. The best figure is located 
in the root of the walnut tree, ho a 
Holland & Holland shotgun actually 
begin* its long life beneath the surface 
of the earth. 

THm perfection 

The intricate components in a Hol- 
land & Holland sideloek action are fit- 
ted neatly into the head of the stock 
through a process of soot-marking and 
hand carving. Perfection in the wood- 
to-metal fit, the hallmark of quality 
gunmaking, is achieved through a labo- 
rious process of eliminating wood — hit 
by bit. 

When barrels, action and wood fit 
perfectly, the unfinished firearm is sent 
to the London Proof House, where 

high-powered proof round * art* fired 

through the barrel*. If the gun passes 
this test,, si receives a special proof 
mark and is. taken back to the factory 
for checkering, finishing anil polishing. 
The side plates and action are disassem- 
bled for engraving ami the Holland & 
Holland shotgun begins to take its ulti- 
mate and altogether pleasing shape. 

But enough of all this fancy stuff. 
What are these guns like to take into 
the field? The Holland & Holland shoot- 
ing grounds are located between Ruis- 
tip and Northwood on London's west- 
ern perimeter. The company maintains 
a splended hilltop shooting facility h 
where you can learn to shoot — and 
shoot well — in the true English style. 

Shooting day pigeons- in America is 
more an object unto itself. In England, 
the exercise of shooting day birds is 
purely a tune-up for shooting birds on 
the wing or aa they're driven across the 
moor by beaters. Consequently, the 
Holland & Holland shooting school 
strives to simulate hunting conditions 
as closely as possible. Attendants 
launch clay birds, from high towers 
toward the shooter — as opposed tn 
iiwwfl from or n cross the shooter in 
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NOW— END GUTTER PROBLEMS FOREVER WITH NEW 



American trap and skeet, The closer 
you are to the tower, and the higher the 
tower is, the faster the birds fly and the 
more you have to Scad the target. 

Right on target 

English shooters also stand more 
squarely than their American cousins, 
as obseiwed by Holland’s expert and 
congenial instructor Bob Kerr (ask for 
him when you go). That way, an En- 
glish shooter can more easily twist his 
upper body to follow through on a bird 
flushing right nr left- With a more 
square-on stance, it’s also possible to 
shoot over your shoulder high and to 
the left, at a rapidly retreating bird- 
and nail it! Variable birds te&L one's 
capacity for bagging doubles. 

All of this activity focuses on the 
Holland & Holland try gun. One is 
instructed to stand square* grasp the 
extreme leading edge of the forearm in 
the palm of the hand (a rounded beaver- 
tail forearm makes this fepl more natu- 
ral) and mount the gun to the shoulder. 
An adjustable butt fine-tunes the dis- 
tance from trigger to shoulder for 
^length of pull/' in the vernacular): art 
elevating cheek piece further establish- 
es the 3 -dimensional shape the stock 
will ultimately assume. The angle of the 
stock from sjde-to-side, is referred to as 
either “east ofT or "east in/' and it is s 
function of which eye is dominant. The 
angle is adjusted by set screws in the 
grip area. 

A tew experimental shots with this 
fitting gun and you’re suddenly crack- 
ing away at the birds with gleeful aban- 
don, Watch those high fast ones, 
though. Crank in more lead in this 
subtle psychological game and you're 
ready for the grouse moor. 

Indeed, as any aficionado will tell 
you, firearms from Purdey, Holland & 
Holland and Winchester are pretty to 
look at. Blit their real value — as high as 
it certainly is — only becomes evident 
when you take one in your hands and 
actually shoot, it. Suddenly, the care, 
attention— and yes, all that money — 
distills to a split-second of smsui-passed 
delight, m 

SHOTGUN MAN 1 1 FA( Tl 'KE Rtt 

■ Holland & Holland. i£J Bruton St,. I.nnrlnn, 
W£X SJS, England 

■ James IYiiwv & Sons Ltd., -ST-itf S. Audrey St., 
London, WlY <SED P England 

•P Wmd^H-f Model 21, U.S. Repealing Arm;- 
Ca. WirnrVitHrter Ave., P O. Bun ftMGI?, New 
Haven, CT 06511 

■ Rflminjfton ttOfS, R^mLncton A nt\:< Cu-, 1007 
Market St.. Wilinintf .m, Tig imS 

■ Uoafiberf Model .'iflO, t),F. £ Son* 

Inc., 1 Cnuta Ave., N^rth Hwm v CT 0 fi 47 !l 

■ Ruper Red Isabel. Sturm, C!e., SiOisLh 

port, CTOWSO 

■ SavHge-Stevens Model "J-ll, Savaee Induatrifs 
3o?., S-JJlihsdalo Rd. s Westfield, MA OIOH5 

Special thanks t u ClritTin & H&we, uSH Brwdway. 
New York, NV 10012, which pHiviiied Purrky*«id 
Holland & Ho 3 Land shotguns for lead nlieto^r.fc^hy ■ 
Hansen. & Co., Southport, CT„ 00400, which pro- 
vided 4-gun pet shown on pape ION: John Jnvino 
C-O, , S Canter Market Place, New York, NY 10013. 
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CftB S1MPIIFIED LAYOUT AND ORDERING INFORMATION, DETAILS FREE 



Call Toll Free 
1-600-854-6679 

Cvnnecticul Residents Call 
452-0055 

YES . please rush — FREE — all details pi Ih^i new THERMAL WEATHE.fi- FOIL sysiem 
designee t o end old rationed gutter problems fdfevar 1 i understand inal l am under 
NO abligatran wngtever 



JOHNSON POWER TECH 

THERMAR CENTER 
TRUMBULL. CT 0661 1 -D398 



Cali yfm\ 

e-m ™ 



NAME . 



AODRESS . 



CITY. 



. STATE . 



fbixw 1 I? -Hi fld &,.* « framaty' Of*'-:- L MW* 
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THERMAR WEATHER-FOIE 

THE AMAZING GUTTER ALTERNATIVE 



Ordinary 

Gutter 



• Can't clog 

• Stays clean automatically 

• Eliminates downspouts and 
dry wells 

• Works to prevent ice damage 

• Helps stop water leaks 

• Installs easily in -3 hours 
{average home). 



STOPS TRENCHING. EROSION. 

Air Foil disigned THERMAR WEATHER -FOIL bfeaks 
ug water sheet which us-jal-y runs from roo! edge. 
Weatrwr-Foii DISPERSES WATER— produces mil* 
Nans &1 imy dioplets which tan harmlessly to 
eanh pleasantly as a light sprng rain. NO DOWN- 
SPOUTS NEEDED' Eliminates TRENCHING ERO- 
SION Hflps prevent basement water leakage loo 

AVOIDS SNOW & WATER DAMAGE. 

In winter snow can freeze an mat edge making gut- 
ters meflecfive. Hca* leaking" from inside horns 
and through rgaf causes some celling where ice 
and roof meet. Water napped inside this ice blanks 
can itjen flow under shingles causing cosily da mags 
WEATHER- FOIL S WER' des^rr helps prevent ice 
dams 

NO CLOGGING. NO CLEANING. 

Cutler maintenance can he a constant problem. Gui- 
lds tend to fill With ! eaves, twigs, and dsbns 
WEATHER-FOIL design avoids These problems. If 
leaning should ever be necessary iu£l use ordinary 
garden hose “Tight from ground level . Amaz- 
ing— because it's so very simple* 

INSTALLS IN JUST THHii HOURS. 

Frrst Really New Advance In Gutter Design In 100 
Years Lhns snap in place using simple mounting 
brack-els Installation for an average ' home can be 
made in ihree hours or less— wiih just a hammer 
and screwdriver. No oxpenonce necessary 
WEATHER FOIL 15 rustproof, corrc-s^n proof — 
should last the Me of your home MID THE COS-T 
IS MODEST TOO— usually less than m cost of a 
traditional outlet system with ITS downspouts and 
leaders WEATHER-FOIL JS VIRTUALLY INVISIBLE 
ONCE INSTALLED 



If your gutter system is more than ten years old , you should investigate 

THE THERMAR WEATHER-FOIL NOW! 



Pr&tGCWHJ by U$ paiems — Made m USA 
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“My son {age 12} and \ pot it together in 12 hours!t n ^ l &m 




* Bucksl seal or 

optional bflflcft seat. 8Q0 lbs capcity. * V^tonpayHidim 

* Reverse gear on * Dump \m or 3- or 4-wtiwf models, 

STIC Modete optional flatbed • Cofroeirtional steering • 

wheel, 

$m $200 it] $ tQQQ HrfitYi n?u to.i'.W rf yGuWtf! CtMKJSfi 
Imm 20 DRV ™de^ Easy no assemfe rnauanda commtM loot. Or s#eyour Carl Hes&tseatef lor 
irnm ages 8 Id 80 have - isng big 27W ctert assembled kjts. Cafl or write for yours today. 



FREECATALOG! 



CARL HEALD INC. 



Dart.NMP.Pa bos 1143 
Benton Ha rtor Ml 49022-11 ti 



CALL 1-600253-1030 

AMI6I6WM400 



' Success is endurance for one moment more.’ 1 



How you can achieve personal success 
with a remarkable new opportunity 



tour personal success depends upon how 
you use four factors. 

1 An opportunity which offers you s 
high goal 

2. tour insistent desire to achieve that goal 
tour confkte.nl expectation of success 
4- tour persistent wiJ] to reach the goal 

We will send you free details of a 
remarKalSle irew opportunity for success. 

If you phone 1-800-024-5092. 

Catalytic Converters Reduce 
Exhaust Emissions 

Hon lhan 80 mlLtlun vtlildea In the USA 

have catalytic converters In the exhaust 
system, Each year over 10 million new 
vehicles with converters are sold. Catalytic 
converters contain small amounts of 
precious metals. Ifcxasgulf Minerals fir 
Metals operates a plant In Alabama to 
recover precious metals from converters. 

Catalytic Converters 
Are Being Thrown Away 

Every year over 7 million vehicles are 
dismantled and scrapped. Thousands of 
faully converters are replaced in muffler 
shops and auto repair shops, Only 1.5 
million converters are collected for 
recycling. There are millions of converters 
thrown away or shredded with junked 
vehicles. Collecting these converters Is 
your opportunity, 

You Can Hake Honey 
Collecting Converters 

Set your goal now. You can earn $1000 
per week. You can start collecting converters 
today by visiting all the muffler shops, auto 



repair shops, dealer workshops and auto 
wrecker yards In your area. You should buy 
scrap converters for $3 - $5 each. When you 
have collected 100 to 500 converters, call a 
Major Collector and sell them for cash wtth 
pickup at you r door. Ybu should make a 
prof!! of $L5O-t20C for each converter 
when you sell to a Major Collector. 

We send you a list of 
Fl^jor Collectors 

Phone 1 -000.024-5092 end w will send 
you more details about converters and a list 
of names and phone numbers of Ksuor 
Collectors who buy and pick up conveners 
nationwide. The Major Collectors remove 
the catalyst from the converters and sell It 
to us In 15 ton lots. Major Collectors don't 
have time to pick up 10 to 20 converters at 
Individual muffler shops and wrecker yards. 
This is your opportunity. 

What do 1 need to 
Get Started? 

Set your goal atSOOccrwertersaweek- 
$ LOGO per week profit. Use Yellow Pages to 
locate possible suppliers. It will take three 
or four visits to possible suppliers before 
they believe you will colled converters 
regularly. Start visiting In your spam time r 
after work at weekends cron days off Tfour 
persistence will pay off and you will develop 
a strong collection route- Ybu will find the 
Major Collector want to help you grow 
because It helps them to grow loo. 

Ybu will need some capital, but It will grow 
as you gnaw. And you will need a vehicle, 
preferably a pickup. Then It comes back 
to the four factors of personal success 
mentioned above., .and you. 



® Texasgulf Minerals & Metals ■«. 

1610 Frank Akera Road • Anniston. Alabama 36S&T 
(205)8310300 1 -SOO-624-5Q92 



STRIKING PAY DIRT 

f CO w h n tied frtmi pdge 11$) 

able cutting single. It costs S36.45 from 
hardener's Eden, Box 73U7, San Fran- 
cisco, CA 94120. 

17, Thistle puller — Here's an easy 
way to deal" your vaixJ and garden of 
thistles, brambles, and other thorny 
plants. Use this 39-in .-long hard wood 
tool like a pair of pant pliers to yank nut 
problem plants. Sharp brass teeth en- 
sure a nonslip grip. The thistle puller 
costs SW,5tl |>ostpaid from Green River 
Tools > Box 19i9 t a Cotton Mill Hill, 
Brattkshoro, VT VQ5301. 

IK, Hand duster — Dispense powdered 
pesticides to your garden plants neatly 
and easily with this hand duster. Fill 
the canister with up to 1 pound of 
pesticide and then pump the handle to 
apply uniform clouds of dust. It comes 
with a 24-in. -lung extension tube for 
dusting small plan la without stooping 
down. I Us available for about $11.80, 
Contact Gilmour Manufacturing, Box 
W3N, Somerset, PA 15501. 

19. Double-digger — This unique tool 
loosens t he hardest soil easily — without 
stooping over. Use a double-digger 
f $7 Loti) to prepare fall bulb bed 8. har- 
vest root crops and to cultivate in the 
spring. Push the tool's six copper- plat- 
ed tines into the sod with your foot. 
Then, pull back on the 47-in.dong ash 
handles to loosen the earth. The tines 
enrich the soil by leaving traces of 
copper, its retailer claims. Specify 8 ft- 
or 10-in. -long tines. Contact Green Riv- 
er Tools, Box 1919, 5 Cotton Mill Hill, 
Brattleboro, VT 05301. 

20. Bulb planter — Use this chrome- 
plated, no-stoop planter i$ 13,50) whan 
planting bulbs, seedlings and small 
shrubs. Force the gVi-im-dia, cylindri- 
cal cutter into the soil by stepping on 
the cutter's upper rim. Then, twist the 
handle and lift out a core of earth., The 
planter will remove an 11 'Arm, -deep 
core, according to the maker. For de- 
tails, contact Ames, Box 1774, Parkers- 
burg, WV 26101. 

21. Shower arm— Use this garden 
hose attachment to water your plants 
with a soft spray that won't harm deli- 
cate plants or disturb the soil. The 33- 
in. -long shower arm makes it easy to 
water hanging baskets and out-of-the- 
way plants. It costs about $17. For 
details t contact True Temper, Box 
3500, Shiremanstowm, PA 17011. 

22. Japanese hand sickle — Called a 

kama, this supersharp, heavyweight 
sickle is ideal for chopping stalks and 
cutting tall grass. The tool features a 7- 
fo.-lung, curved blade that is hand- 
forged laminated steel. The 13-uunce 
blade is attached to a 14-in. -king hard- 
wood handle. H'b $15.50 postpaid from 
Smith and Haw ken, 25 Corte Madera. 
Mill Valley, CA 94941. PM 
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TV AT SPEED 

{ Con tinued f nnn gage swf^ 

turn helped capture the missing sense 
of speed. But because the ears are 
merely unidentifiable blurs as they 
come by N the director could only Use the 
speed shot for a second or two at a time, 
to make transitions from one long-lens 
shot to another. 

Producers also tried packing bulky 
camera and videotape machines into 
race cars that were large enough to 
hold them, or mounting small movie 
cameras to the roll bars of open cockpit 
racers during practice in order to cap* 
ture some sense of the perspective the 
driver has of the road. The problem was 
that this viewpoint was suitable only 
for preface use, to demonstrate what a 
lap around the circuit looked like. It 
helped, but it didn't address what CBS 
auto racing commentator Ken Squier 
identified as the key problem in televis- 
ing motorsports. 

“Getting live pictures was the issue/" 
Squier noted , "How to get across to the 
people at home the human issue of 
races, so they could really understand 
what was going on with the racer. 11 

Squier was on assignment for CBS in 
Australia, covering the 1980 Mr, Uni- 
verse contest. Coinciding with his visit 
Down Under was the running of Aus- 
tralia’s answer la the Indy 500, the 
James Hardie LOGO Touring Car Race. 
The event was televised live nn Austra- 
lia’s TV 7, and what Squier saw 
knocked his socks off. 

There were live shots from one of the 
competing cars being integrated into 
I he coverage of the event. And even 
more remarkable, the camera inside 
the car moved! It panned from side to 
side k zoomed in and out, and changed 
its focus. Viewers might have been 
forgiven for assuming that there was a 
cameraman riding shotgun in the car, 
but the camera was being run by re- 
mote control. 

"You could immediately sense that 
this was exactly what was needed,” 
Squier recalled. He oi'dered tapes of 
the Hardie Race shipped back to New 
York, and began campaigning within 
UBS for the use of the remarkable 
camera system ho had seen. 

Ride to victory 

Three years passed. Then, in 1933, 
I he CBS audience for the Daytona fiOfl 
rode to victory’ with Gale Yarborough, 
listening to him talk with Squier on a 
radio link during caution periods and 
watching from inside the cockpit as 
Yarborough acknowledged the check- 
ered flag with his arm thrust heaven" 
ward. The face of auto racing coverage 
in America had changed. 

Ll lt finally moved motors port into a 
live fantasy game/" Squier said. “Be- 



fore. it used to look easy. A guy sitting 
at home would say, T could do that. 1 
The in-car camera put racing on a level 
where you could sec all the vibration in 
the car and all the other things that the 
driver has to deal with. Now the guy in 
his living room realizes he'd rather let 
the driver do the driving, and partake 
of an exciting, impossible fantasy/' 

The camera system used to make 
those pictures cost CBS a small for- 
tune. Since that day, in-car cameras 
have become more common, and a num- 
ber of groups have setups available for 
a producer to use. But it still costs more 
than 129,000 each to add in-car cover- 
age to the broadcast of a race. 

Technical wizardry 

The technical aspects of the telcm* 
etry-controlled system used by ESPN 
and Turner Broadcastings WTBS are 
fascinating. Developed by the Vision 
Group's late founder, Steve Fried, and 
called Inpaear, the system starts with a 
normal production JVC home video 
camera. The camera is taken apart and 
“blueprinted,” adding some special 
shielding and beefing up ca-ilical compo- 
nents to make certain there are no 
problems that might interfere with the 
camera's reliable operation in a hostile 
environment, namely the hot, noisy, 
vibrating interior of a race car. 

A pair of the cameras is mounted in a 
framework on the passenger’s side of a 
NASCAR stock car. One is mounted on 
the floor, where it looks up at the 
driver's face, while the other is located 
in a motorized mount capable of swing- 
ing up and down as Well as left ami 
right. The zoom and focusing motors, 
along with the video and audio output, 
are wired into an external harness that 
leads to a transmitter in the back seat 
area of the vehicle. The whole package ■ 
weighs loss than 20 pounds, 

A small cylindrical antenna or the car 
trunk transmits the signal to a repeater 
mounted on a helicopter hovering over 
the racetrack. The repeater, a small, 
lightweight microwave relay that con- 
sists of a receiver, amplifier and trans- 
mitter hooked together, sends a 
strengthened signal back to a receive r 
on the ground. The signal goes from 
there into the race control TV truck, 
where it provides the picture and audio 
elements that the director can call up to 
use in the live broadcast. 

Controlling the camera 

The camera is controlled from a con- 
sole in the Vision Group's trailer. Next 
to the transmitter in the car is a receiv- 
er. which picks up the commands from 
the remote-control operator. The cam- 
era operator works at a small console 
equipped with a pair of computer-game 
joy sticks. The stick on the left controls 
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Choose from 29 



Career Opportunities 

' Gil four Specialized AsiflCiaEE Degrae toi Business Or 
Techfigl&gyflr 1 Career Diploma al Uptne in Spare ThrnE 

Now without attending 
school or college, without 
any previous- experience, 
you can train For a mon- 
ey-making career.. .even 

g£t a Degree or Career Di- 
ploma. Send for fret fates 
about the exciting career 
program that interest* 
you' most, ton will re- 
ceive color brochure and 
information on employment opportunities 
in the field you choose. Mail coupon today 
and see how ca4> it i» to train at home for 
a area! new career or advancement on 
your present job.Stnd For Free Facta! l0UF 

T iilef naT i mz iTnTre spa note net SchooM s - " 

SlllM S! PBS26 

siHCi i«i s aarTt0rii pa -15515 
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■ Hew Statc-Of-Tht 

34 E PfiCllfli Yfru May Do 
M uch flatta*! Wa Guarintaa: 

"If You Don’t 
Double Mileage, 

We’ll Send You 
A Double Refund!” 

i m fo* + qyt 
triffln&L Lis.*;. VA*-. nerd 
unit 

SKa-a-ihChBaduanlu^ Liam l 
Plow id urtnl ly incrp-n F.ft M Hi J 
of your car. Irueli, RVI CRCs 1 
brand rn* “Suplr Cart 1 * in J 

™r .p*cL Dls urtdor howl 

Swnf 4 n pmwwv daatan booMa »*W 7 U Ajipuwi fw 
Dfty-higm Oijil relAirtA flmmaainn eott- 

troli Men 4R main cartj or vacor. a.1 1lrD or SWitGhl 
VAPOR VOLUME LETS SMALL CARS OO 110 CARE- JOB 
iFu*L udMfar i-Cw pnfNMira^ anEara sirig.ll m$E$rlng caro. 
m\xa% with Offrw*f*tk&A An, puua Rhrough a^hjnj.1 
healed Euta/batf <* mail, vapnr es^andi. u drawn i.nln 
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A Glance in the Mirror and Your Heart Rate Jumps 



Your fears have become a reality; a traffic ticket, an 
expensive fine end points on your license. Pf you think it 
won't happen to you, think again. At [east 20% of the 
radar generated tickets are Issued in error, 

Upping the Odds 

Your risk of being ticketed is increasing. There are more 
radars in use today than ever before! To make matters 
worse, many states that are in fear of losing federal 
Ng h wa y f u ndinp have beg un to crac k down on mol ori sts— 
even those driving one mile over the speed limit 

Line of Defense 

The first radar detector on the market, Fuzz buster*, has 
added a new weapon to the driver's defense arsenal; the 
FUZZBUSTEfl® 4000. Being first means years of 
unmatched experience resulting in a radar detector of 



unmatched performance. The 4QQQ provides you with 
everything thal you expect from a leader; performance, 
styling, feel u res and innovation. In addition to a seven 
LED warning pane* volume control and cutoff switch, the 
4000 tealure* a dari< mode for inconspicuous nighttime 
driving:, 

False alarms are virtually eliminated by two advanced 
filtering syslems. The city mode screens out microwave 
signals such as garage door openers and security 
systems prevalent in urban areas. The I.R.I.S. (Interfering 
Radar impedance System) filters out frequencies emitted 
from poor-quality radar detectors and olher radar sources 
on | he road today 

The 4000. i he smallest Fuzz buster 1 ever. Is equipped 
with a detachable power cord far easy removal and 
comes complete wllh a bracket for visor or dash 
mounting. 

Remember, a radar deteclor is a safety device . . . 
awareness equates to good driving behavior. 









dOIi] ptf 
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FUZZBUSTEFP' 4000 Superheterodyne Radar 
Detector 

C ail toll free 1 -flOO- 222- 7 1 65 
or 

Please enclose check, money order or the card 
number and the expiration date tor your Visa or 
MasterCard. 
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FU^BUneR' 4000 






F.Q. Box 596 
Vandal i a, OH 45377 
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FOREIGN All? RAID 

iCiwitttttfri /mm ptryt' KS ; 

cooperative effort, ha* sold 96 HH-65A 
helicopters to the Coast Guard. 

■ British Aerospace (BAe) holds a firm 
contract for 300 T-45A Hawk trainers 
for the Navy r and for 329 AV-8R Ha tri- 
er? for the Marines, Several U.S. ?hort- 

■ haul or commuter airlines have a total 
of 39 BAe 146 airliners in this country + 
and corporate customers in North 
America— predominantly in the United 
States — own and operate about 40© 
BAe 800 business jets. 

■ Brazil's Embraer, powerful competi- 
tor for the commuter airline business* 
has sold more than 300 of its 19-passcn- 
ger EM B- 1 10 Bandeirante turboprop 
transports to ITS, commuter lines. Its 
EMB-IBQ Brasilia, a 'M h seat pressur- 
ized turboprop transport, was certifi- 
cated by the ITS, Federal Aviation 

Why The F-20 
Isn't Selling 

D wkjhl Eisenhower once observed that 
the Feniagon shouldn’t buy weapons or 
sell weapons, but it should know what to do 
with them. Unfortunately, the Pentagon has 
never heeded Ihe former Commander-In- 
Chiefs wisdom. Typical was the call made in 
the mid- f970s for American aircraft manu- 
facturers to dig into their own pockets and 
develop a jel fighter that allied nations could 
buy, and at a price any nation could afford. 
With brand new jet fighters costing upwards 
of £70 million each, Ihe Defense Depadmanr 
asked American aerospace companies to 
come up with a cost-cutter. 

It sounded lake a good tdea to the Northrop 
Gorp., makers of the B-i bomber. And so 
they went to the proverbial shell, look design 
features from mis plane and that, and even- 
tually came up with the F-20 Tigershark, a jet 
called "magnificent" by test pilot Chuck 
Yaeger. The Tigershark COuld fly as fast as 
Mach 2, as high as 55,000 feet and under a 
force nine limes Earth's gravity. The price 
tag; 320 million, fully loaded with avionics 
and weapons systems. When the first F-20& 
went up for sale in 19B1, military analysts 
were predicting widespread sales to our 
allies everywhere, 

To date, Northrop hasn't been able to sell a 
single Tigarshark. Not lhal allied countries 
wouldn't be willing to buy the jels. But it 
seems Ihe Pentagon, not satisfied wilb 
breaking ihe Eisenhower rule about buying 
weapons, has gone the next step and broken 
the rule about selling them. 

While Northrop was developing the Tiger- 
shark, Congress approved a plan whereby 
the more advanced and more expensive F- 
1 6 from General Dynamics could be sold to 
allies at cul-raie prices The United Slates 
would pick up the cost for most of the 
purchase of the F-16, a plane flown by the 
U.S. Air Force. The Tigershark was not 
designed for U.S. Air Force use. Thus, the 
foreign government reasoned - , it would be 



Administration in mid -1 985. Currently, 
Embraer hold? firm orders for 35 Hrasi- 
(ias from IbS. camera. 

■ France's A dons Marcel Dassault, 
developers of the Falcon series of busi- 
ness jets, has sold more than 500 units, 
in four basically different models, tu 
U.S. customers. 

■ Israel Aircraft Industries has leased 
a dozen of its operational Kfir C2 fight- 
ers, refurbished and redesigned as F- 
21 A, to the Navy for use as aggressor 
aircraft. It has delivered more than 300 
of its West wind business jets to U.S. 
operators. 

• Short Brothers of Belfast sold 18 C- 
23 Shel -pa light transport ? to the U.S. 
Air Force for European support. 

■ Fokker of Holland sold more than 50 
F,28 transports to U.S. carriers. By 
the end of 1986, it is expected to deliver 
the fuel-efficient new F.lOfts. Com mut- 
er airlines wil t use them the most. 



* Rolls-Royce of England i? a msyor 
supplier of engines for U.S. -built Gulf- 
stream jets and Boeing transports. 

Beyond that, ah Boeing 757 and 767 
ad vanced -t ethnology transports use 
French TRT radio altimeters. All Gen- 
eral Dynamics F-16C and D models will 
use British Marconi head -up displays. 
The Navy is buying 200 Norwegian 
Penguin antishipping missiles for use 
aboard Seahawk antisubmarine- war- 
fare helicopters. Thu French Arianc 
space launcher is lofting ITS. commer- 
cial satellite payloads into orbit. 

What it boils down to is a continuing 
series of market changes as the indus- 
try becomes more and more Interna- 
tiona] in character. Customers recog- 
nize that exceptional equipment, 
aircraft or engines can come from many 
countries and sources, and buying the 
best equipment yields the best results, 
economically, Wf 




Nofthrop j F-20 Ttgereftark was built with no LtS. government funding. The government 
then gsrve foreign customers discounts on other Jets, making the F-20 hard to $*ll # 



tool ish to spend S20 mHlon on a plane the 
Americans wcn'i fly whan you can pay less 
lhan Thai lor one they wNI fly. 

The Department of Defense is slated lo nun 
a computer-simulated ftyoff between me F- 
f 6 and the F-20 Later this year. li is expected 
to prove to allied countries thal the Tiger- 
shark can hold its own against the more 
expensive plane. And ihe cut-rate program is 
now dropped, so the Tigershark may have a 
righting chance. 

Thomas Jones, Northrop's chairman, ac- 
knowledges (hat toe F-16 is superior to Hie F« 
20 in some ways. Bui he points Put thal Ihe 
Tigershark "is less expensive lo buy . . . lo 
own and operate. Its cos t qI ownership is less 
than hall the cost of an F-16." 

As an interceptor, (be Tigershark has no 
peers, not even among (he world's mosl 
expensive jets. 

It has the fastest "scramble time" of any 
fighter In the world, going from standstill to 

32.000 feel and locked on target wilhjn 2'Ai 
minutes, The F-16. hewevet, can climb to 

62.000 feet, 7000 feet higher than the F-20's 
combat ceiling and possibly important in the 
chasing of reconnaissance planes. 



Remaps the future oi the Tigershark will be 
brighter as military cost containment be- 
comes more important. The F-20 requires 
about half the crew of its American, French 
and British rivals The ret Is sard to ■require 
less than half ihe spars parts needed by the 
world's most popular fighters. 

Al fast year's Farrs Air Show, Northrop 
introduced Us Multiplex Data Bus System 
{MUX), a computer linkup that dumped infor- 
mation from sensors to the plane’s instru- 
ments in fractions of the time it takes in any 
other jet. The new system apparently won’t 
raise the price tag on the F-2© by more than a 
tew thousand dollars. 

With that and the growing concern about 
cost overruns in mind, Northrop is building 
the next generation Tigershark with more 
fiberglass composite pads and new mechan- 
ical parts, including speed brakes, control 
stick and aiferons. 

II remains to be seen whether the im- 
proved and stilt low-cost Tigershark wilt at- 
tract the business it was supposed to get In 
the first place. Bui no one will be abse to say 
that Northrop failed to give Ihe Tigershark 
everything ii could.— D-E- 
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Mulch Maker 



Built "Kemp Tough" 

To Last A Lifetime 

Kemp works better, becg it's bitiff bet- 
ter. As a matter of fact «rs ways better 
lhan any other shredder money cart buy! 
Here are ju&t 6 ways (you'll find all itie 
others m our colorful FREE brochure^: 

* Heavy-Duty Built-In Chipper 

* Reversible Hardened- Steel Knives 

* Exclusive Anil-Clog Features 

■ Full 24Q fl Arc Grinding Screen 

* 4- Wheel Mobility 

■ Bum To Last A Lifetime 

Prove tl To Yourself 
At Our Expeusd 

Use any Kemp lor a full 30 days in your 
garden and around you* ya*d. If you don’t 
think it's 1 he best, most useful machine 
youVe ever owned . . return it ig us for a 
lull refund! Could anything be more fair? 



__ a 

Gardener 



Recycle all your Brush, 
Weeds, Leaves, Old Crops, 
Cut Grass, Dead Flowers, 
etc. into: 

• DECORATIVE 
WOOD CHIPS 

• SPREADABLE MULCH 

• RICH COMPOST 

Witha Ketnp 
Shredder/ Chipper, 

Garden Machine [ 

1 . Wood Chip Maker 

If you've always loved the look Of 
perennials and shrubs mulched wrth 
wood chips but ihought ihey were loo 
expensive . - , here’s wonderful news! 
Make your own with Kemp! The Kemp 
Chipper reduces branches (up to 3 - ihick!) 
into aeauiMul wood chips . . in seconds J 



ss anything organic — wet or dry 
—miotne fugged Kemp Shredder/ 
Copper. It instantly chops, cuts, and 
pulverizes every thing into valuable mufoh. 
Use i! to e/rmj'nafe up to of your 
weeding chores and hold needed mois- 
ture duf-ing dry spells. 



3 . Compost Maker 

The Kemp Sh red der/Chi p per will devou r 
piles of brush, old plants and weeds 
(including soggy materials lh at clog most 
shredders). This nuinent-rich compost 
can be mixed in your gardens to create 
Super-ricfi soi I (or e xtra - p reductive vege ■ 
fable crops and beautiful Mowers. 




FSfl Sri^-ifiro PiF Hprnr Si'tCF f0£X? 



NQWI SAVE UP TO $225 
OFF-SEASON BONUS 
30 - 0 AY FREE TRIAL 



II 

Kemp. 



SHREDDEfl/CHIPPERS 

16G Koser Rd. P Dept. 27036 
UNIX ^Lancaster Ge.), PA 1 7543 

- Please rush deiails on ihe Kemp 
ShrflddGr/Chipper and FREE 
SO-Day Trial. 

Na m$ 

Address 

City . 



i 

I Slate 



Zip 



i 

£ 



DRAINS CLOGGED? 
BLOW THEM OUT WITH THE 
PANGO PLUNGER™ 



Don't djfliagin^ your plumbing 'vrfr 
strong cwrosrves, anti stop using messy 
snakes Just pump air into lire "Pa^oa 
Plunger' ,-li| place adaptor Sitting dyef 
drain (3 adaptors JurmslMfy pull tripgsr 
and a blast of air uill clear mgsl bfock- ■* 
ifl(S Mjk Ol toug-n non corroding % 

plastic. We guarantee your satisfaction 




PANGO PLUNGER 1 " 

BOX 308 

CANFIELD, OH 444D6 



5 ( 9.95 +■ S 3.00 “T * 10 

MQ-HFr CHDEFI IJK-CHtDh iMXM 



vs* CALL TOLL FREE ma$il«mw 

1 -E 0 D- 772 - 1 Z 34 
U HRS - 7 DATS A WEEK 



BUYOJVEAtVD WELL 
MAKE YOU / IN 
EXCLUSIVE DEALER* 




6 -wheel 
driue ATV 

Amphibious, 

2 and 4 passenger mode h 

Call toll-free 1-800-255-2511 

NY and Alaska 716-855-2226 Cdltiti 
Canada iM-fcee 1 -800-338 001 2 



RtitrsaSsves Sndusliies, Inc. 
60 Depot Street 
Buffalo. NY 14206 



*lf ikf Mill 15 Qptn 



JOSUCO S AUXILIARY 

Lawn Mower Starter 

NO MOWER BACKACHES 




Oiret: &Wi Swning \rsttla dv- 
T ;-i HP UlOT, 

Lb* j<Air 3 S amp dnl wlh 3- 0 

■j-ihl- Iniuclt Hiih -&ow jjmiw ImH 
o tuv E-w" 

HMJn ihal 0"V lii-* 95 phi* 

bath rf 

fofcqtirdD [Irekr nn 1 

b rfi w* M «*< v-i 

PTO-SHi up h-l WF H-Z 

TF^yjNSN- \vtm-. atm V-L 

ijh l^hH FOfl FRfE Mmjrt: 



KN? M KWH t 



«f" n? 



JOSUCO 

*2 E. 'JJSlr iT VA.KSU CA3I6DI 



mvunMii UPHOLSTERY 

AT HOME I SPARE OR FULL TIMI . . . 



-4 MEN & WOMEN ALL AGES! suitor 

■‘’TV Ira* bouk un learning lo reupkflisitr 

' ^5 i cMrn. div bub. InuiiiLMis. *11 furni&irt tor 
HFG M UNIT la ipi re ar ton time. Nr, 
tXRirKBHC4 durdedL ro Affc n-r HlucallonHP 
I Iffllta. Wi f him thj haw nud prnvid* 
LVERTTHINfi AEdridtl tofttirt! |1] 
prcftlim «VHkn|4kl phase*. \2] All tQ-D! & Hi J bifi 
tilrahEura khs tor BepEltB* . Pfl. . . Ill iupplcci, Pram*! and 
Itidlerijto Ed toiito^3W wnMh D< PUmllart_|KJF? Ip knpfif 
Mil. Hrlla lot h,g lr« uflpuMLf nily hnah . Hn- QHIflttl W1. rtfl 




Sfllfi Sm sm will tall 



MODERN UPnflLSTFR> INSTITUTE, 



Hi;^: jt FrAld B-fa -- 1 E= I h | H.3DU1 GlTp MiS.iaur> Min 




Portable Steam Cleniif^ 

3! Qb'n m £0 seconds 

CLEAN. 

tnRUwi, AH Fllthfh, Unn Mown. 
3-f r. yiisarart-fre On liretai. ccrfi Uui Ik] 
UHfMap, prapnna Fr»ri Wl A^JSiil 

Putc required on lew wene> pleasure 

WEDCO hlFC. IMC-, Dept. RUB 
P.o, P^j... D. MO We&: BrtMidwiY. 
JMhM, Wyninlng BW 1 ^ 
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SATURDAY MECHANIC 




SELF-TEST 

•CONNECTOR 



/ /JUMPER 
/ LEAD 

^EMISSIONS CONTROL 
iNFCWMATTQN iAfltt. 



BNRJT TERMINAL L 



.NEGATIVE 

L£AO 



EEC-IV iysTtrrts 
that controJ most 
(Ww Ford engines can 
be easily tflagnoicd 
with analog voltmeter 



posrrrvr 

LEAD 



ANALOG 

VGlTMFTFR 



VX/ith nothing more than 
a voltmeter, you'll be 
able to diagnose most of 
the EEC-/V ailments. 

SV F J AUL STENGU1ST 



F ord's EEC-IV electronic engine 
control system, which way int re- 
duced on the Escort l.b-Hier arid 
turbocharged lor ILtKL 

Lf now psi^I nn all Ford, Mercury and 
Lincoln engines with fuel injection— 
both throttle body and direct -port 
types— *md on the 2,3-lit^r oarburviod 
engine used in Musttftg, Capri. LTD 
and MarquiF. Other car billeted engines 



are not equipped with the EECMW 
EEC-IV repkit.es ;i variety qf coni' 
fuller control systems found on earlier 
Ford product*, Using u high-speed mi- 
cmjimces^or called the Electrcittic Con- 
trol Assembly (ECA), it monitors en- 
gine operating condition* arid adjusts 
fuel mixture* spark advance and other 
functions accordingly. The sensors that 
tell I he micrupriKessor what the engine 
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is up to include inlet air volume, inlet 
charge temperature, engine coolant 
temperature, throttle position, exhaust 
oxygen content, crankshaft position 
and engine speed. 

Like most other engine control sys- 
tems, EEC-IV is designed to diagnose 
itself. If a part of the system malfunc- 
tions, the computer recognizes the 
problem and stores it in memory 1 . By 
activating a self-tost routine, the me- 
chanic or car owner can determine what 
area of the control system is malfunc- 
tioning. Further tests can then pinpoint 
the defective part. 

When do you check EEC-IV? 

Because the EEC-IV computer sys- 
tem controls engine operation, it is a 
possible cause of almost any diriveahil- 
ity problem. Potential symptoms in- 
dude no-starts where the engine 
cranks okay, hard starting, stalling, 
hesitation, rough idle or cruise, misfire 
under load, backfire, surge., spark 
knock, lack of power, poor fuel economy 
and even overheating. 

In every ease, however, the EEC-IV 
system is the last thing that should be 
checked. Before looking for a computer 
system problem, all norms] causes of 
the above problems should be consid- 



ered. This is important because a con- 
ventional engine fault, like worn spark- 
plugs or a dirty air cleaner, can cause 
the computer system to behave as 
though there's something wrong. 

EEC-IV diagnosis 

The E EC-IV troubleshooting proce- 
dure is divided into two main parts: the 
Quick Test and the Pinpoint Tests . The 
Quick Test consists of four subtexts: 
Key On/Engine Off Self-Test, Timing 
Check, Engine Running Self-Test and 
Continuous Self-Test. The first three 
parts reveal system problems that are 
present al the time of testing. The 
Continuous Self-Teat portion of Lhe 
procedure reveals intermittent prob- 
lems that were stored in memory and 
may or may not be revealed in the other 
tests. The Continuous Self-Test in- 
cludes a Continuous Monitor Mode that 
allows you to watch for intermittent 
failures that might occur while wiggling 
wires or tapping on sensors. 

If the engine passes all four of these 
teats, the drivcabPity problem is not 
due to EEC-IV failure. If it fails one of 
the Quick Test checks, you'll be direct- 
ed to a Pinpoint Test that troubleshoots 
one or more particular components of 
the EEC-IV system. Once a Pinpoint 



Test has been completed and the prob- 
lem component hm been serviced, the 
Quick Test must be repeated to make 
sure that the system has been fixed. 

To perform the Quick Test* you'll 
need a conventional analog voltmeter 
(one with a needle and dial rather than a 
digital readout), a timing light and a 
short jumper lead. The voltmeter is 
used to read the failure codes that the 
computer has stored (see lead illustra- 
tion), The jumper lead is needed to 
activate the self-teat function, and the 
timing light is used to verify that the 
electronic spark control is operating. 

In the following sections, we'll ex- 
plain how to perform the Quick Test 
and how to locate the correct Pinpoint 
Test if the vehicle fails a part of the 
Quick Test. Instructions for perform- 
ing the Pinpoint Tests are found in the 
Ford Emission Diagnosis, Engine/ 
Electronics manual. Without this man- 
ual, y°u won't be able to locate the 
specific cause of a problem or repair a 
defective system. However, you can 
confirm that the EEC-IV controls are 
operating properly just by performing 
the Quick Test described below. 

The manual is available from Helm 
Publication Division, P.O, Box 07150, 
Detroit, MI 48207. 

Quick Test preparation 

Before beginning the diagnostic pro- 
cedure, check all vacuum hoses for 
leaks or pinching. Then find the Vehicle 
Emission Control Information label 
that's located under the hood and make 
sure all of the vacuum hoses are routed 
properly. Check the EEC system wir- 
ing harness for proper connections, 
loose or detached connectors, wires and 
terminals, corrosion and proper rout- 
ing. Once you're sure the harness is 
okay, check the Electronic Control as- 
sembly and other system components 
for physical damage (Fig. I), 

Once you're sure that the wiring and 
components appear to be in. good condi- 
tion, apply the emergency brake and 
place the shift lever in pahk (or NEU- 
TRAL for manuals). Make sure all elec- 
trical accessories are turned off. When 
testing, the doors must remain dosed, 
so roll down the driver's window to 
provide access to the ignition switch. 

Check and correct the engine coolant 
level. Then start the engine and let it 
idle until the upper radiator hose is hot 
and pressurized and the throttle is off 
fast idle. Make sure the exhaust mani- 
fold and the exhau&l gas oxygen sensor 
located in the manifold are not leaking. 

Next, connect a jumper ware from 




I A variety a# Wttrt located on [he engine and under me hood feed interna* ton to the 
Electronic Contra I Audibly mkraproewor, kxated under the dashboard. 
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SELF-Tfir 

CONNECTOR 



INPUT TERMINAL 



vehicle 

BATTER'T 



FO VEHICLE 
HARNESS 



1 Read Jest codes by wiring voltmeter to 
serf-test CortrieCldT end Input as shown. 



the shiest input to pin 2 on ihe self- 
teat connector (Fig. 2), Set the dial on 
your voltmeter to read From 0 to 15 
volte DC, and connect it from the bat- 
tery's positive terminal to pin 4 of the 
self-test connector. Connect your tim- 
ing light following the manufacturer's 
directions 

Key On/Englnc Off Self-Test 

To trigger the computer sc]f4est 
mode, turn the ignition key to the run 
position without starting the engine. 
The computer will respond with 2-digiL 
codes, which can be read by watching 
the voltmeter (Fig, 8). Each sweep or 
pulse of the voltmeter needle h a code 
readout. If, for example, the voltmeter 
needle pulses two times r pauses for two 
seconds, and then poises three times, 
the code indicated is £3, [f more than 
one code is stored, there will be a 4- 
second pause between codes. 

Following the initial reporting of 
codes, the computer will pause for six 
to nine seconds, provide a single volt- 
meter pulse or sweep, then pause for 
six to nine seconds again. This means 
it s a preparing to deliver continuous 
memory codes. Continuous memory 
codes were stored at a previous time 
and will be needed far a subsequent test. 



In both cases, code II is the pass 
code. So if your system is performing as 
It should, triggering the Key On/ En- 
gine Off Self ^Test mode should produce 
a single pulse of the voltmeter, followed 
by a 2-second pause H then another puke 
of the meter. The meter should then 
remain at rest for six to nine seconds, 
produce a single pulse, rest for another 
six to nine seconds, produce a single 
pulse, rest for two seconds, and, finally, 
produce another single pulse. These 
results indicate a code 11 for both inter- 
mittent and existing faults. If this is the 
case, proceed to the section below head- 
lined "Timing Check." 

Instead of two code lls, let's say the 
computer reveals a code other than ll r 
followed by that 6- to 9-second pause, 
the single pulse, the second &- to 9- 
ssfeond pause, and, finally, a code 11. 
This means that there's an existing 
problem that the computer has diag- 
nosed, but there are no intermittent 
problems in memory. In this case, the 
Pinpoint Test that pertains to that code 
for your vehicle must be performed. 

Page 19-5 of the Emission Diagnosis, 
Engine/Elcctronics manual provides a 
chart that directs you to the correct 
Pinpoint Test, 

A$ a third possibility, let's assume 
that the computer reveals trouble codes 
both before and after the two long 
pauses, indicating that there are both 



intermittent and existing problems. If 
this is the case, the existing problems^ 
those identified by the first code or 
codefr—shouM be repaired now, using 
the pinpoint teste indicated on page 19- 
5 of the manual. 

Continuous memory (intermittent 
problem) codes should only be serviced 
after existing problem codes and any 
codes revealed in the following "Engine 
Running" test have been identified and 
the problems have been fixed- Write 
these codes down for later reference. 

There are two exceptions to the 
above procedures. If the computer pro 
vides a code 11, followed by the two 
long pauses and a code 15 n pinpoint test 
Q10 is performed. If no codes are out- 
putted, the diagnostic system la proba- 
bly not working and a special test must 
be performed. First, make sure, how- 
ever, that your voltmeter and selfitest 
lead are hooked up correctly and that 
the voltmeter is set to the low voltage 
range {usually 15 volts). 

If you're sure that no trouble codes 
arc being displayed, proceed to Pin- 
point Test QL You'll find Ql on page 
23-2 07 of the manual. To perform the 
test, use a digital voltfohmmeter. 

Timing Chech 

With the jumper lead and voltmeter 
still attached as described above, start 
the engine and check timing. You must 




/^SECOND 
IZ^ muSE 



I NEEDLE PULSE 
fSWEEPf FOR 
IQ SECOND 




, c p . , , , 2 NEEDLE PUlSSS 

U2 SECOND ^ 



Z-5ECOWD PAUSE BETWEEN DIGITS 



112- 

SECOND 

PAUSE 



SECOND 

PAUSE 



U2 SECOND 
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SERVICE 

COD£ 



1/2 SEC OND 



\t2 SECOND 



3 NEEDLE PULSES 
ISWEEPSI FOR 
2ND DFGJT 



A SECOND PAUSE BETWEEN SERVICE CODES, 
WHEN MORE THAN ONE CODE IS INDICATED 



1 To read fOdct, Count tatJi ingter nw^fle iwf pp aa a iJ rape digit- There wtll be a Vi-wumd 
pause between pubes to Indicate £he digit and 2 seconds between each digit. 
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SATURDAY MECHANIC 



check timing within two minutes from 
the time you read the last code. Your 
timing check should show that spark is 
occurring 30° before top dead center 
iBTDQ plus the base timing figure nn 
the Vehicle Emission Control Informa- 
tion sticker located in the engine com- 
part men t. Fort 1 allows a tolerance of 
plus or minus 3* for the self-test timing 
figure. 

If timing is within specs, move on to 
the Engine Running Self-Test de- 
scribed below. If timing is not correct, 
pinpoint test Pi, as outlined in the 
manual, must be performed. The first 
step of this pinpoint test, as you proba- 
bly expect, is La verify that base timing 
is nkay% 

Engine Running Self -Test 

Turn the ignition key to the tiFF 
position and deactivate the self-test 
mode by removing the jumper wire. 
Start the engine and allow il to run at 
more than 2000 rpm for two minutes. 
Then turn off the engine, wait 10 sec- 
onds and reattach the jumper that acti- 
vates the self-test mode as before. 

Start the engine. The analog voltme- 
ter wi 11 again provide pulses that allow 
you to road codes. The first emit? you 
see is Ihe engine ID code. This wit] 
either be a 2, 3 or 4. This indicates how 
many cylinders the engine has. divided 
by 2. In other words, a 4-cylinder en- 
gine will produce a 2 code. If the code 
doesn't properly indicate the number of 
cylinders your engine has, the vehicle LS 
probably equipped with the wrong tom- 
puter. 

Six to 20 seconds after the engine ID 
code is transmitted, the computer will 
send a singtc pulse code. When your 



voltmeter responds to this code with a 
single sweep of the needle, open the 
throttle all the way momentarily and 
then release it. Four to 15 seconds after 
this single pulse appears, the computer 
will transmit the test codes. A code 11 
again indicates a pass. If the problem 
that led you to test the system was 
intermittent, proceed to the Continu* 
ous Self-Test described below. If the 
problem is currently present and pass 
codes were transmitted during both 
this test and the Key On/ Engine Off 
Self-Teat, the fault is not. in the EEC- 
IV system and normal diagnostic proce- 
dures should he repeated. 

If codes other than 3 1 are displayed 
during the Engine Running Self- Test, 
they indicate problems in the EEC- IV 
system. Again r specific Pinpoint. Tests 
are prescribed by the manual for the 
various codes. 

Continuous Self-Test 

The Continuous Self-Test can only be 
performed after Lhe three previously 
described tests — the Key On/ Engine 
Off Self-Test, the Timing Check and the 
Engine Running Self-Test— have been 
completed. And if the- previous tests 
ha ve not yielded pass grades, the prob- 
lems must be resolved before perform- 
ing the Continuous Self- Test. 

Begin the Continuous Self-Test by 
relating the Kqy On- Engine Off Self- 
Test as described above, When the 
codes begin, remove the self-test 
jumper wire (Fig, 4h This wilt clear *11 
codes stored in the computer's continu- 
ous memory. Confirm that codes are 
cleared by performing the Key On/ 
Engine Off Self-Test You should get a 
code 11, followed by a ringle pulse. 



followed by a code 11 (a pass result). If 
net, cheek the Self-Test Input lead far a 
short to ground, repair it and repeat 
the above procedure. If you again get a 
code other than Il p there is an existing 
problem that has not been fixed. Go 
back and check the appropriate code on 
page L3'5 of the shop manual. 

Find the piece of paper on which you 
recorded continuous memory codes. If 
any of the codes were repaired because 
they were duplicated in other parts of 
the lest, tlisregaitl them. If they were 
not. check the manual for the Pinpoint 
Tests that service these codes. 

Continuous Monitor Mode 

The Continuous Monitor Mode can 
locate intermittent problems that 
might be revealed by tapping on son* 
sors or wiggling wires. These show up 
in the continuous memory portion of the 
Key On'Engine Off Self-Te st after the 
vehicle has been operated for some 
time, but disappear w^hen you clear 
memory during the Continuous Seif- 
Test. The Continuous Monitor Mode 
testing is not a substitute for the desig- : 
noted Pinpoint Test, but should be 
performed in conjunction with the Pin- 
point TesL r 

To enter this mode, disconnect the 
self-test lead bm leave the voltmeter 
connected to pin 4 of the self-teat con- 
nect or. Then turn the key to on. Check 
the heading on the page in your manual 
where the Pinpoint Test for the inter- 
mittent cotie is presented and locate 
that part on the erngine. 

Lightly tap an the component and 
watch the voltmeter. If it responds 
with a pulse of 10.5 volts or more, the 
part has an intermittent failure prob- 
lem. 

If you get no response, wiggle the 
wires and connectors that link that 
component to the computer; watching 
the voltmeter for a pulse. If the volt me- 
ter needle moves past the 10, 5- volt 
position, you've found the cause of an 
intermittent, problem. 

A few wards of caution arc in order. 
Do not attempt to attach the voltmeter 
or self -test jumper without turning the 
key to the OFF position. The only excep- 
tion to this is the step in the Continuous 
Self-Test where you remove the 
jumper while the codes are being dis- 
played. When you service a problem, 
make sure the key is in the off position 
before any electrical connectors are 
unplugged. Finally, don't try to short- 
cut the manual's Pinpoint Teats when 
you're looking for the specific cause of a 
failure code. Ml 




4 To dear cominuoui memory, unfiooto test lead while computer is sending tea codes 
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Be Your Own Boss 

...IN YOUR OWN BUSINESS! 



Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession . . . 

rr yoa Catt Do n Too! 

"No nwf hard, ii^rv ai>jK for me 
Now I have my own bushes and with 
kurdlyany «-IT<*rl J avernpe around 130 * 
hi da y. Thanks for my new start in life.” 

.fart HWirr Prichnrd.. A tu ha mu 

"3 opened my own business, spare 
lime. sev£Ei monthi after I enrolled and 
made: u profil ofS^fin'IlKflrsI w^cls„“ 

H. A. Deberry Ui item ft, Colorado 





"tirftrrt rmrvihm% J 
ihtiJked other fpifTSf! 
and air □ fjheJ far 
jdtitt fftMt siriPat if 
thi pnfiuhtral 
fccfomithi it i w* J-rif*r 
T.Fwjr jf It said Ftsfty- 
E-rftttii uifx pepj i iW j 

tht mm rtritiiih 
Kry Sfarhinr 
“I ehrays. 
wanted m haw 
my JH-.rt bittfififff 1 
and flow i do, rtowti i$ Pdty-Btfoav" 

P^vid Fsirbroilm -Sftn'S Lack$mnh Service 
h M-lwam.ee. ftisc&nsm 632C-H 

Wirt Pari tin*, fiN Tin - mu n liai. 



Be a LOCKSMITH! 



Get into this booming high-profit business that's 
Easy to learn — Easy to do — Easy on You ! 



Never before hav* tnonay-makroe OpportimitFes been so 
great far quafifiod Locksmiths Now lucrative regular 
loch and key business ties multiplied a thousandfold 4$ 
millions seek more protection agamst zooming crime, 

Tat I here's only one Lochamith for «ve ry 17.000 pioplfl 
Make up to 526 DO an Hour — cveo while learning! 

Train FAST at Home! 

You're "in business" ready to earn S10 to I£tf.0Q an 
hour a tew days after you begin Foley-Belsaw's short- 
cut training. Take advamage of today's unprecedented 
opportunihes in tocksmithrng for yeat-round EXTRA IN- 
COME in spare time — or fulltime in a high- profit bush 
ness of your own. Hundreds, we've trained have done 
il So can YOU! AH tools plus professional Key 
Machine given you wilh course. These plus practice 
materials and equipment, plug simple, illustrated les- 
sons, plus expert supervision, psus business-building 
outdance will enable you the KEEP THE MONEY 
COMING INf Ideal for retirement — ■ good jobs, too. 

SEND FOR EXCITING FACTS— N a ObEr^alion 

Discover whai's in Loc-ksmiLhmg lor you — how frUey-Beisaw's 
masleHOCksmilh-appraved training can give ypy Ifie skill you 
can depend on to EARN MOHE — ENJOY LIFF MORF 

PRO KEY 
MACHINE 

YOURS 
TO 

KEEP! 

Tbit Ptn fay MMhitm 
ttoft* add ttp to S2DQ 
month to your iatx/nE . . 
wd it worn cost you i pen- 
itf AStr* with | mt training. 

Find oul all about itl 

JifU Nl ill and mail i'uupnrl tadlnw Hu r m-hiS |m^L 
cafd .1 (fi wHit fliii Informaikm uml detail by 
rrlum m-aiV. IK* tT TODAY ! 



no £** r * 

Cost 1 





included With Yiuf 
Locksmith Training 

BURGLAR 
ALARM 

■ nd BCCUBITV 



I raining- Coflrg 
slip has ea q I 
Burglar Hold Up 
ftfld Fire- Ai-arm 
¥?™icsns and in- 
El ail-shan Iht 
valuable- a h ( j 
limeiy ins'r.j-iicir 
inclifdes. an special 1 00-15 and 
Eupphfl ONLY oHevs 

iuen ajcmn^rvfl jrainifig m Ihn 
-■ap. dly HKparuJing liald as u pa ^ 0 * 
yscir LocfcarTirth training 
ADVANCES LoehBmithlngi 
How to ch*nijp-o-omOln#|lon*, |n^ 
aialfc and servlet Salt, Vault and 
G»»k &alf-Qfpoill Box locks . 
You'll llnd II tesci Tiling and high- 
ly profitable work 



ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 




30 -DAY 

NO RISK 
TRIAL! 4 

SEND JFthft . _ 

FACT S I DCATi 1 tP ^ 

J! 5 !, FOLLVBELSAW INSTITUTE 

CO U PON [m 7 7 Fie,d 6lda - Kani ^ Cily ' M ° ' M1 3 1 



There is NO OBLIGATION and NO SALESMAN Will Call-even! 



RUSH COUPON TODAY 

fgh this fact-filled 



I FREE 

n BOOKLET! 

^ Tehs hpw you quiiKly I 

I t-w ta *m: your own &de:s I 
m i p. &litabK Sparplimr I 
O-i FuEllimt tasifim «F I 

I yuu - cwr PLUS COrtlplHf 
d«|jt^ an r-u! 30 -Day 

NO RISK Trial tllltf ! 




ntnHuriperm-iE, 10877 field BUILDING M 
KAWSAS CITY. WISSOUfll 54111 ^5 

YES. please seed na Che FRFF bonklel rkal 
qwss fifll details about 5 -larting my own blf5tfie55 in 
I.OCi>mPthinj(. I ondfrfBtand Ihere 5 no o^i^atiOh 
rfnfT !i»ar no &alesmjn will mU 



Send lor your 
copy tfrdjy! 







Try this all-new 
PORTABLE POWER 
SPRAYER at 70111 home 
for 3 full weeks , . . FREE! 

You‘l!find 1,001 uses for the versalile 
Mantis Spray Male; 

* Fertilize your lawn 

* Eliminate backyard mosquitoes 

* Spray fruit trees 

■ Kill wasps and hornets 

* Disinfect swimming areas 

* Safely spray vegetables 

” Control Japanese beetles 

■ Clean out gutters 

* And, lota morel 

The Mantis Spray Male pulls along easily 
on its iwo big rubber- fired wheels. A 
pistol-grip wand shoots a jet up 30 feet! 
The big 1 2-gaflan tank means fewer trips 
back and forth. The longdife fraJtery and 
compact electric motor run silently for 
ftoufs between charges. 

This remarkable sprayer is available to 
Popular Science readers or a free 
3- Wee k H ome Tr ial ( for a li m ited lim e 
onlyfT. Gat details now for your FREE 
TRIAL this spring. 



BONUS EXTRA: 
FREE BATTERY AND 
CHARGER 



f j/frfrgfe | Spmmhi 

I UwHiMibU ngC^ 

J 1 dSfl Courty Lmn fld DepL Pl7l 

Huningdon ^idlpy. PA 1 MOfl 

I D fiiAH.deCflite(m1hfl Mante SPRAY MATi^. FR€E 
3-Weiii trial, and FfiEE ewus 

« Nanw 
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...can now be duplicated at home! 

Yotj deserve the besL Now you can have it. 

Cross country .skiing is raTcd the number one caixUovft-SCtiiar and muscle toning 
exercise in Ihe world. H's better than running. Better than exercise cycles, or rowing ma- 
chines. Even better than swimming! 

The unique design of Fit 1 duplicates cross country skiing. It firms and tones every 
major muscle; group in your bexiy. And it gives you the best cardiovascular workout 
available. 

FK I features variable resistance set ting? for arm and leg movements. It can challenge 
you no matter what your level of fitness. Duplicate the resistance of a casual glide across 
a flat field . . . ur a tough trek through the R^xrkics. 

The electronic console provides immediate feedback on your hears rate, speed, 
distance traveled and elapsed time. Data that guarantees you're gciiLng she maximum 
cardiovascular workout in she minimum sroimni of time. 



Fd I can get roti in the best shape of vour IkFe. All on one simple machine. 

To leam mone on how you can enjoy the number one fitness exercise in vour 
home, call anytime for our Free brochure. 

1 - 800453-1212 

far Tfr$$a who dOm&nd Iha b*ft 

Ask for ttperaior 4fl iw t<# «* jw ■ t**m. t»« 4*tu 




TH 



TV AT SPEED 

fCtwtiTJWtf frinu 

focus and zoom, while its twin on the 
right rotates the camera's view; A 
switch in the center of the console 
selects which camera is being con- 
trolled. while a nearby video monitor 
shows the operator w r hat the camera is 
seeing. 

Before his death. Fried predicted 
that within a fcw r years television view- 
ers would see live action shots from the 
tup of a hockey player's helmet, and he 
had already developed a G-poUhd sys- 
tem suitable for use in an open-cockpit 
racer Pitch as an Indy car. 

At the Meaduwlaftds Indy car race 
last summer p NBC used an even more 
sophisticated unit, the mini cam, which 
was developed by Optical Resources, 
The entire camera and transmitter sys- 
tem weighs 2 Vs pound s— half u pound 
less than the battery" that powers it. 

Technical challenge 

Arnie Reifi the president of Optical 
Resources r points out that there's a big 
technical challenge in getting pictures 
at an Indy car race. "You can go to the 
moon easier Lhan you can get a picture 
out of an Indy car/ 1 Rcif says, with only 
slight exaggeration. 

Rcif points out that in the tight con- 
fines of an Indy car's cockpit, there are 
problems with grounding, insulation 
from vibration, electrical shielding and 
the force of the wind beating directly on 
the camera's lens — problems that don't 
exist with a system developed for the 
relatively roomy interior of a stock car. 
To lick those problems, Optical Re- 
sources starts with a tiny Hitachi cam- 
era that is just 2 l A in. wide by 3vi in. tall 
by 114 in. deep. 

The basic unit costs SfiflOO and re- 
places the bulky TV tube with a solid- 
state chip. The use of the chip has the 
addi tional advantage of eliminating lag, 
the phenomenon that creates the swirl- 
ing p ghost- like images that plague some 
□their in-car systems. The camera is 
mounted over the driver's right shoul- 
der on a specially fabricated bracket, 
just inches aw r ay from the engine. Cop- 
per foil and plates are used to shield the 
camera from the electromagnetic radia- 
tion created by the Indy car's high -rev 
ignition system. 

The transmitter, which measures 1 a 4 
by 2 by 2V* in. p is mounted behind the 
drivers seal, while the antenna is 
clamped on the left side of the roll bar. 

At the M endow Lands, at last year's 
Indy car rare, this -system provided 
television viewers with a perspective 
that none of the patrons at the track 
ever epjoyed, including the closeup re- 
sults of a spin. Unless you can make the 
field at Indy on your ow’d, you'll never 
have a closer view' of the action* m 



1 52 



POPULAR MECHANICS * MARCH \986 





RE MOTE CONTROL 

(CmtinmdfrQw jmgr lilt 

tire theirs so you cars add to the system 
a component at a time. 

So tnrijpr as you continue buying the 
same series from the same brand, you 11 
be able to operate the newest compo- 
nents through the remote obtained 
with your original purchase. In the case 
of RCA's Dimensia system, the remote 
comes with the television, Sony's Ac- 
cess system packages the unit with an 
audio receiver. The ADS remote con- 
trol comes with the company's Compact 
Disc player as an option. 

Though these multicomponent re- 
mote controls will only operate compo- 
nents of the same brand, that ? s still 
quite a fcai, and one too complex for the 
older wired and radio-frequency units 
to handle. But infrared is capable of 
even further sophistication. 

Universal remotes 

General Electric, for example, is bat- 
tling coffee-table clutter with its Con- 
trol Central, a programmable remote 
that is able to “learn M commands From 
other companies' remotes. You simply 
place the remote from your Brand- X 
VCR head-to-head with Control Cen- 
tral. press the right buttons in the right 
sequence {carefully coached by Control 



Central! and the Command Central will 
do everything the original remote 
could. And it will do this for four compo- 
nents of any brand. 

Looking to go a step further is Steve 
Wozniak. of Apple Computer fame, 

Wosniak's company, CL~9+ plans to 
offer an infrared remote control system 
that will learn commands from an un- 
limited number of other remotes. The 
system, dubbed IKS, will also act as a 
timer for the components it controls, so 
your audio receiver and tape deck can 
come on to record a radio program 
while you're away, or your satellite dish 
can be turned toward exactly the 
source you want to record on your VCR 
while you are in Bermuda for the week. 

Besides doing its bit to tidy up the 
coffee table, CL -9 is working on anoth- 
er problem of remote controls, namely, 
infrared blockage. 

Commands, remember, are sent on a 
beam of in visible light. Other light fre- 
quencies can interfere with infrared: in 
very brightly sunlit rooms, getting a 
message from transmitter to receiver 
might, take repeated tries. 

Additionally, because the infrared 
beam widens as it travels, its strength 
dissipates over distance. The average 
range of most remotes is 35 feet. Final- 
ly, because infrared is a lights corm 
mands won't reach the receiver if a 



solid object — even glass doors — -blocks 
the beam's path. That's why infrared 
works best in a light-colored room, 
where the beam can carom off walls and 
ceilings to reach the receiver, 

Wozniak 1 ^ company believes it has a 
solution to these problems, CL-9 plans 
to sell a device culled Tyrone, which 
boosts the power of an infrared remote 
unit. Tyrone thereby extend s the reach 
of an infrared beam and blasts the 
signal through or around any potential 
interference. CL-9's IRS unit also has 
Tyrone's added power. 

Infrared has won the battle of the 
remote control systems, but commands 
to turn on the VCR or repeat a song on 
a CD are not all that can be transmitted 
through the air on invisible light beams. 
Infrared is now being used to send 
stereo sound across the room. 

Infrared systems already exist in 
some theaters and auditoriums, tu send 
sound from the screen for actors with 
hidden microphones) to audience mem- 
bers whoVe rented special headphones 
in the lobby. Now, though, the technol- 
ogy is available for the home — and not 
just to aid the hearing-impaired or 
those in need of bilingual translation. 

Wireless headphones for stereo TV 
(and to a lesser extent, for hi-fi sys- 
tems) are sold by companies including 
(Ffm fif[ t ft nt to I fYy 





It 3 so easy to apply, 
fio mess . . .cleans up 
with wain: Beautiful , " 

ii flvrrs 
Inline CA 



'T can use LIFETIME' antjwnere 
It adheres to ait surfaces, 
including wood, masonry, 
siding,.,*' 



Itordtm flics 
dCTUlljjlt, i'A 



“LIFETIME should be the 
only caulk a homeowner 
ever needs . " 



owes In a nice selection 
of colors. Bui you can paint 
right oner it which you c*™ 
do lolth mosi silicone caulks. 



t/C/FPa lrlLJ!tn*l 

Naples. ft 



"LIFETIME with silicone is 
Incredible stuff. It expands 
and contracts with the 
weather So if lasts and 
tests..." 

J. ftautas 
Ottumwa. iA 

LIFETIME \ia ri*g.LlerLKt*r;*rt(irnark nf flflrl Dnvil, big. 



"It ‘s fet'd ab f ofig .H>Hn K*rfa 

as I own my house/” -WngflcM, nj 

M. Josoanger 
EvanStOn, tL 




rind out what smart do-it-yourself caulkers are 
talking about —LIFETIME with silicone. At most 
hardware, home Center and paint decorating stores. 



Red Devil 

R *6 Dtvfil.lnc, 
Unton, NJ DTttoJ 




HOME REBUILDER 
SPECIALS 



TOP NAME BRANDS 
AT WHOLESALE PRICES 



WHY ARE P.A.W, PRICES LOWER? 
WE BUY DIRECT, WE SELL DIRECT 
& THAT SAVES YOU MONEY. 



STOCK £ HIGH PERFORMANCE PARTS FOR THE SHOP & HOME REBUILDER 















WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING. 



AUTO METER 
Autogage 



SUPER STOCK PISTON KITS 
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OVERHAUL 
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GASKET SETS 

=e Cm, 

BH Cher* 

SB Ford 

IHl f r/rt 
C+rfllinD 

SS Mmf 

US UD 0 JI , r . _ 

Pnnhftc YOUf Ldff 

QHl Pft££ 

Sfl Omv All Oi-^IS 

S14-95 S19-95 
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ON SALE 



SB CHEVY DELUX 
ENGINE REBUILD KIT 

TOy*t&***Cf 

$99.95 

5 .H CHEVY ONLY 
PUT INO-UPt-S 
« PKFTQW RINGS 
• ar7RODUWi$ 

■ f WLAft £l*$JUT a*T 
-OILhJUP 
- TIUMQ CHAM SET 

N&Yt EATH TUB INTAKE 
0 *$*C 1 Kit INCLUDED 
rtHlfHt AFflUPUfcf 
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SUPER STOCK 
M ASTER KIT 
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HIGH VOLUME 
OIL 

PUMPS 



$ 24.95 

Wr UvJi H-Ul 
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SUPER STOCK 
ENGINE KIT 
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Hvln F«r. 
CAP AMfC 



TRW 

WATER 

PUMPS 
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FLAT TOP 
PISTON 
SPECIALS 
WITH RINGS 

A.u«±k 

^rswoo 



*u 



>:-v JiipY 



piraniprmm 



The Fabulous PAW flJawn Motor 
L&ge i^i 3 Colors so toffi Fro^ A 
Back oi 5 Quairtv Haros Beefy T' 
Shin Available SM M L E* XL 
Slate Your Size ON'LY*$.W 

PAW HaC wilh Logo — fils all 
frJfrS ONLY gil.SQ 



m>M> 

ISU^I 



■ ■ ■ j> mxi II-5D& 



SfreeJ 
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lh»> J ntv J KVn 

*27.95 S29.95 

Geugei 

D« Pw - nr *+i P 6 
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.'.IB! Il l-.JB ULlk I ZUI I'riH 
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ENGINE 

MM*rh4 □— 
?Si* CiDK 71 ! 

$ 59.95 

Al Suri 
im a. CtoKftT 

199 95 






STANDS 

% 



MX ft#i vi toy 






fcil i i e# |ri r 

“■■ Tlh 



lilts 

llltl 



ISKENDARIAN 

Super cams 



W6 

e c OfHm H I r Df q^J Affi V 

All I"L mill 

l|f uridn-SpHrif]! 

tt 39.95 



•CONI 

ADJUSTABLE 
PERFORM A MCE 

SHOCKS 

At 35g3 * 



$49.95 




Get Our G/ant 
Mw 1966 
'1 Catalog 
Fltff with an 
order from mia 
advertisement Or 
S&nG W.M. 



Genuine Clevite Bearing 



Rod Bearings 

ln l .H i 

Main Bearings 

™ ■ M ■ ipf 




P. A.W. money back guarantee 

BUY WITH CONFIDENCE P-fiOH F.AW : IF FOR ANY REASON TpLJ HHE NOT 
SATISFIED WIlM Our PROOUCT^ JUSf RETUflN THEN WITHIN go DAYS 
FROM DATE. OF rtt-CtIFT AND WE WILL REFUND YOUP MONEY 

MOTE: NO NEFUNCH OH SNIPPING CHARGES. PRDOUCTS MUST St IN N|W 
A HD UN4JSE.O CONDITION IN ORIGINAL FALK AGE INSTALLED ITEMS CAN- 
NOT BE REFUNDED. CALL ftl ft sea 3SA 1 FOH RETURN AUTHOHZATIDN. 



ssi’ftk-r^ $39.95 



HI- PERFORMANCE 
TIMING CHAIN 
SETS 




5R CIM4-. All ilmt.'i 

SIS . 95 $ 24.95 



HI WBP foh.ma.nc E_, 
long SLOT Jh, 
HOCniA 1 
ARMS 

sactaik na^x- it 

ik 



ROCKER ARMS 

OFTS<^^^ 
raw v v 

Sft^i HI n 

S^pii T-f#! ni.i pi R d 

JftlCWaH,!^ WN 

AUr-^Jh-B Kr * Arm 
jaQA3.'^?ll M7 » 

fedB-l 

aonuac 
s I $ Na hn H* B 

■“ 1 b fehu XW 

1 inovfflrt a-rk GJ'I Njv- 
MOPAB 
e y^M-AduwicH 1 171 [# 

eey^A*j«^^ n#3 w 

■A# ^l»t- Rfirlv WjIpp 

■JiUT. 



nffidjibs CAM 

& LIFTERS KIT 

ww^e-^l 

*■** lv^ am 

#dl^in h#^nFMiTwiiri 

IS'SI, $159.95 
“K- $169.95 



taciT™1 



MEW STOCK 
REPLACEMENT 
C AM SHAFT - 
LIFTERS 
SPHIHQ9 
KIT 

AkMiit-w '.>■ t>:- ' ‘hR f. fr r-j. 

r-ir”- r 4 r i c 

l^k-r^ndl-Ent 
Taj- lum P"?! 



WE SHIP COD NO DEPOSIT REQUIRED 
ON HOST ITEMS IN STOCK 
WE A CCE PT MAST ERC ARD £ VISA 

5 TECH LINE & £ 
OS> PHONE ORDERS^ 
CALL 818-998-6000 

S:30 AH toS:3C PM PaciNc Time 
Monday Ihru Friday 



CUSTOMER SERVICE : for Return Infomutlon end Nrqulnei HegenAng Prtvl- I 
□ui Qnlm Cell fl 1 B-39B ■ JA4 1 ■ 






$119,95 



PERFORMANCE 

LIFTERS 

ict-? h.,v #j .- W 
1 A CHfFF ornfAI. 

$36 as $39.95 

J . v 'in T..LI 



MAIL ORDER 



PERFORMANCE AUTOMOTIVE WHOLESALE. INC. 
2112 2 Lassen Stre et. Chats worth. CA 9131 1 
HO W TO OftDEfi 

SLfllt M aka . UodAl. Y**r £ Ert^irtA Size. Se«d el lull SdSdcpoirl by Ceahiers 
Chech vk RAcney Qrtor. no peruana -checks □■icepled ovum your NLaAler^^rd 
OF VISA. All OM*r H *$ L '“ADJn. 1 i.jrv fiFd^rn mu V h* n$IO in tuH No C Q.O on 
(ruck Frtigm sh|pm*m?i c 0.0 UPS wily AIF EPflirw* 1 Heftier Kin mu si 
be paid i-n luM Cuelarner reeponGibla hw jllmhipping chargee, 

pTlrtMltoi ,plH$bfl#£ ) 



UlrEU 


City 




Ruhr 


7 if. 


Mill 


Haiti 


Yttr 


EnfilniStn 



ItftTE : PAi. I- Mil rugmiiblt h 
■* MTftonti. pT mii Adwerliewifl 



IF YOU DON‘T SEE IT, PHONE FOR YOUR LOW PRICE. 



j taflirnu le&dfrils i^ng o Ihts a? arg Na ggal tor -sale u dm on penman ™ir^to mater Percies m Cjlrtorfl. Legal fi C^lrkirma erty Id raang vebictes wto not be used on h^rways I 












REMOTE CO NTROL 

(ContiHued frfmi pogv in.l) 




THE THIRD BRAKE LIGHT™ 



'National Safety Council Statistics 
for 1984. Government testing has 
proven that a third brake light mourned 
at eye I ever can 



REDUCE REAR-END 



COLLISIONS BY 53% 



This LIFE-SAVING THIRD BRAKE LEG NT Lt required m 
all I sec models. The TRIBUTE 1 " Is easy to Install 
inside Ihs rear window A has a SG-rfsy money beck 
guarantee. 



DIMENSIONS 
HEIGHT 5* 



MUlTITftfiDt AMERICA, INC. 

m/VT F tVhrfiTfir .R'i n feV-.'i r- i' a nnrn^i 



LIMITED OFFER!!! List Price 524.95 — YOU SAVE *6.00 EACH 

Your Price $18,95 ea. send me triolite(S) at 

SIS. 95 each. Enclose $3.00 for shipping & handling in the U S A 

Ffbb shipDinc when ordering 2 of more. California Residents add sales tai 



Free shipping when ordering 2 or more. Ca 
NAME 

Address 

City Slate 

{ ) VISA ( | MasterCard ( 

Card t* 

Sign a Eure 



[Money Order 



[Check 



e»p 



6312.000 



INJURES 



46.200 



Make s 25 to *100 per hour 
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t BadgeJl*f/uut 

J 1 Wl grwwtfM ** Wiknfl 
and .< ."a- Hflhi. zmit-J 
A-Mi^i ik/rors « 

rTHMfrV'fAflkt'i- tf Iff-r-S. Itil 
t^rmjTri.iVihi fi! an|-M~4fh propl* 

Cnn^i^JUn TRutj k W H--J 
I'Vbr !v wir h.Hilyn A 

Minn jr<5 

SPMl X PPEl IUH tv** 
dm*. a s^"d 

r r> A rtn, S5E K 

duA ii ?5 ir-fr^T-g rIL w 

a«*i H r *' 

tifrqi ii M ni| !>j! Fkl^ 

%H1 r*;n rr Jrtr- Rd Si- 330 U£j« h &?Kh hrvrre iH15> 



A NEW TOOL! 



accu = 



I dint 

Pjient Pwidir>g 



Jusl set your blade, 
accufoint will index 
your wert exratty ! 
PERFECT 
EVERY TIME 




precision 
Unger joints 
on ytiur table saw \ 



Only 3? S39-95 

DUtUJil rmu.i.i 
Shipping i HirfeOllivg 

Vm. rndiili iilil 1»- 



Uflh-F f ■AC K ra.IAKAMTT F 
Sand Check ar MdnBy Order 



Morse Design 
P.0 Bon 195 
Boslon WIA &2123 



Nady, Sony, Sennheiser, Sears and 
North American Philips, Besides 
these, an infrared headphone system 
that distributes entertainment-channel 
sound throughout an aircraft is already 
being used by Jet America, an airline 
operating in California. And in Japan, 
Sharp offers a hi-fi system whose rear- 
channel sun»und-sound speakers are 
fed via infrared. 

The process of sending audio is simi- 
tar to that of sending commands via 
remote control. The signal, which 
starts out as sound, is digitized as 
electrical impulses (combinations of 
ones and zeros) then sent into a diode — 
basically a semiconductor chip inside a 
glass bead. The diode converts the 
electrical impulses into infrared bursts, 
which are received by a photocell in the 
headphones, The cell converts the im- 
pulses back into electrical signals and 
sends them to an amplifier in the head- 
phones, which converts the energy 
back into sound. 

In the Nady system, for example the 
TV or audio system is connected to an 
infrared transmitter by a cable plugged 
into the source unit's headphone or 
audio output jack. The transmitter, 
when activated, sends a signal to the 
headphones, which have an infrared 
receiver at the peak of their headset. 
The headphones have a separate power 
source fin this case, a C-batteiy) and 
their own volume controls. 

Pros and coni 

Prices for infrared headphone -sys- 
tem 6 vary widely — from 5100 for the 
Nady and North American Philip* mod- 
els to $350 for Sennheiser's. So does the 
fidelity of the audio you'll hear. 

Sending simple data via lightwaves is 
one thing. Remote controls do it rou- 
tinely. Even the keyboard of IBM's 
abortive PCjr computer transmitted to 
the main unit via infrared. But music 
waveforms are more complex., as is the 
conversion process between light and 
sound, 

Sennheiscr, which offers the most 
expensive system available, claims 
specifications that maintain full-fidelity 
reception from a good stereo music 
system, Other more modestly priced 
brands make more modest claims — 
generally suggesting the user confine 
wireless listening to TV sound, which is 
not as demanding as music. 

For the time being, the decision to 
use wirples* infrared: headphones en- 
tails a compromise between conve- 
nience and quality— and expense. But 
given the rapid developments in infra- 
red technology, it probably won't be 
long before the need for compromise is 
eliminated. lit 
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Why Are We Giving Away 
Famous Nationally Advertised™ 

MAUN M-15™ / 

SURVIVAL KNIVES / 

for only $4? / % 

Hard to believe, but true! 

As part of a nationwide advertising campaign, a New York firm will give a way one million * 

(1,000,000) of its most expensive hunting knives — the best-selling MALIN- 1 S'* * 

SURVIVAL KNIFE — for the astonishing publicity price of only S4 each to the first * 
one million persons who write to the company address (below) before Midnight, d 
May 31, 1986 V 




This original publicity ad must accompany your 
request. Copies or photostats are not acceptable. 

These knives are not copies, These are genuine MALIN M- 1 5™ SURVIVAL 
KNIVES — the same famous survival knives nationally advertised in leading 
media throughout America. They are the most popular {and most expen- 
sive) hunting/ fishing/camping knives of their kind ever sold by this 
multi- mill ion-dollar firm. 

A foot long and r-r-r-r-r-r-r-razor sharp! 

If you had to describe the MAUN M-l 5 in just one 
word, that word would have to be. Mg! Each MALIN 
M- 1 5 is a whopping 1 2 inches long — a foot in length.' — 
yet so perfectly balanced il cuts and thrusts like an exten- 
sion of your own hand. Heft this beauty just once; you'll 
never want to pul it down! 

Each MALIN M-15 blade is crafted entirely of 420 
molecular stainless! Thick as a silver dollar at the 
spine, it's tough enough, to split wood or shatter bone. 

Yet the edge is so wickedly sharp it slices thin 
as a whisper! 

Survival Kit hidden in the hollow handle 

But that's not all! In the pommel of each 
MALIN M-l 5 is a precision ZF-36Q Liquid 
Damped Compass. And when you un- 
screw the compass — there is an aston- 
ishing Survival Kit complete with 
packet of waterproof wrapped 
matches, half-a-dozen fishing 
hooks, sinkers, nylon lest fishing 
line, sewing needle kit even 
an 1 8-inch cable saw actually 
capable of cutting down a 
a small tree. No wonder 
this is the best-selling 



Compass 
Unscrews 
To Reveal 



survival knife of its kind ever 
sold by this multi-million 
dollar New York firm. 

These Famous Nationally Advertised MALIN 
M-l 5 SURVIVAL KNIVES will not be sold at 
this price by the company in any store. There is a 
limit of two (2) per address at this price, but if your 
request is made early enough (before May 25] you 
may order up to five. Each knife is covered by the 
company’s unconditional one-year money-back 
guarantee. 

To get your MALIN M-15 SURVIVAL KNIFE, mail this 
original publicity ad (no copies or photostats) together with 
your name and address and S4 for each knife. Add only S2 
shipping and handling per knife. (New York residents add sales 
tax,) Allow up to 6-8 weeks for shipment. Make check payable to 
CyP Co Mail to: CVP MALIN M-15, Dept 1 14-103, Bo* 
1201 , Westbury, New York 1 1595, (V2M30) 



FREE Sheath & Sharpening Stone 
if you respond before May 25 



® IM6POM Inc 1200 Shim** Dj W*Hb^ r N V 115B0 



Heavy duty sneath lot your belt ss Heat long wilh ranyard 6 wet construction 
haft flamer, and btuH-in snap- pouch lor sharpening alone [stone included! 



{Cfltrtimfrd frtmi piigF JJ 2) 

urethane varnish. 

After each coat. be sure 
to sand the wash stand w r ith 
400-grit sandpaper, and 
wipe the surface with a taeh 
cloth after each sanding. 

—Ralph 5. Wilke* 



Glue and clamp the ends to the 
back and stretchers (near right f. 
woce the temporary stretcher 
nal fed to shelf supports. Drawer 
« test-fitted to wasFtstand be- 
fore top is Installed (far rfght|. 




Bonus Woodworking Section 



Board Game 




he object 
of this En- 
glish 

game fe to 
shove ha 1 
pennies (l-in.-dia. washers) 
into scoring beds. 

To buildp cut the playing 
board from Y+-m. -thick birch 
plywood, Cut. the bed lines 



Rip the storing bed to il-ze and 
tut kwh for the scoring bed 
lines. Then, sand the board and 
glue on edge band tfrlpL 

as shown and paint the lines 
that border the scoring 
squares. Mark peg holes 
with an awl, then bore. Glue 
on edge banding, head 
board and edge stop. Finish- 
sand, varnish and wax the 
playing surface. Turn pegs 
on the lathe or fashion them 
from dowel rods. 

Each player shoves five 
pennies per turn, using the 
heel of the hand. The first 
player to get three pennies 
in each bed wins. A penny is 
scoreless if it lands on an- 
other penny or stops half in 
a scoring bed (it can, howev- 
er. be hit into the bed), A 
penny is dead, and re- 
moved, if it lands in a scor- 
ing square, but if it stops 
short of the first line it can 
be replayed. Remove each 
penny as it scores and peg a 
hate. If a player has more 
scoring pennies than need- 
ed, per bod, the opponent 
gets the extra scores. — JVff- 
hrd and Elma Waltner 

iPU'tise tt.m r to wm ieo) 
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Thr new BATMAN Buyer's Guide ft ■ rwnffrj fflf 
mny humeu^rKr Mid wirtEJ ED lt*rn mmt PbOUt A ff<W- 
Etiblf. tali. Bftd kilue pfcrtw) lft]. 1 h*nr*l tactile 1 V 
li'i* btucf “i-ilut [Mn Oiblf TV, i VCK. orfptnt at 
cIk nwviet, buy dirm . Dg-li . Yourself and tavc with 

S ATM AN . GVA&AnUEfl LOWEST PRICES OS 
All MAJOR SPA VlCt, 04 U, ,hW/tW KJt'Jt 
FAFF Jd P4 C£ RV VERS GUIDE. 



SATELLITE 



FREE! 

24 Page 
Satellite TV 
Buyer's 
Guide 



1-8WM-SATMAN 




l-M?-Wi-W« lUflab 






* XflhP N Ull DD’ 4 Pf«hJ ll ilflll . in<Vl»li 

>- ----- Call Now! mmmtmmJ 



HOW TO FIND 



GOLD NUGGETS 




Fincfmg gold nuggets or coins is fiow mad* easy with 
A new patented gcHtf finding dStedOr Balpre with 
Cfltier delators >| wiS virtually impEsi-s/hia tt#c9USe 
ejT inter^&re^ee from clack sand This new dsiedor 
is ynitifrded by trtsck sand and can defect pinhead 
Si2S gold nuggals al greet range Ms range 

is i7 I eat Free catalog. 

GARDINER ELECTRONICS 

Dspt.Ss » 4729 N. Tlh Ave * PhMnix, AT 05013 




MAKE THIS SHADE 
fOK LESS 
THAN *75-00 

Send iHM Ick olet rn^i i auteft 

nf Miinfd fUfS luppl'Vh 

WHlTTE MORE 

Boi 20&5EM, HANOVER. HASS. D233& 



HERNIA 

FOR COMFORT! 

You can an^oy hwertly 
comfurt m^hi And day al 
work ur *1 play 1 iiend for 
FREE illustrated bookie! . 



APPUANCKS 

NH 



BROOK E APPLIANCE COMPART 
JEW Michigan Av*., Manhall, Mich 4HU 




Rare Technical Books 




picture book 

of mechanisms l 



Melt Metal! 

Pour custom castings! 



You'll Iflelly flnjoy this rem»rttAb4fi 
baak born ttm Aim I PilO s ssvsiihng thn 
ewireLa ol over 600 di<1or€**1 nrtChpnisrTft 
from V*r Y cirrtpl* *□ comply. 

Vrtij'tl 1-ind pmsses. sleurtl- e^gints, genra. 
Clocks . min machinery, 4 nd mucn, 
more' You gei d^wYig* nnd 
Gr*Bl 10835 ft* your mvpflitifiiH valurtl* 
nsPeienge" Fun roadihfl P" • r $' n V altflrnooni 
Ordp a copy lodJy I 13 i PW P***b*f 



t £r* L FOUHDR|r d*i* c.^ K 

i '’ aW fMl1 Wow-r .mo . 
,haE "*'< C | fli arw - 
tEnisSIE!*' Bnd * ¥&n w - huih WlS^ £ 

Ui -3 flfotts-v 5 , ore clwcftBif ft,** B cp^piese 

SE? ^ ■**»** Eh *i vou o*ftd tf> hrfa a 
nv>™ ^FT 1 Ji| l ??.ir BChinfl ' dnn in ^^King head and 

^ *•*«* with h*-lor 72 

C-itng 163 



Hundreds of unusual books! 



H»o btb |ust u tBiv ol ten ^ j-Tdritoii ol high 
QuabCF- unubyfid books you'll lintt in 
Lmdsay'* catalog Mr it* Igp g, cdtsy 1 

THi R Cna£«r#t« s$ 9& 

WindnulS arid W^ndmcL-oi s $4.95 

foglrTLekfig 1P05 A5.S5 

Brass FotfAd-ng $4.00 

Se£*tiia. oi Emtrtlmiftgl $9.95 

&lacknmirhShdp Mron Fn-e^ 36. SO 
'L-s!h*0**i£r'i $12 9 6 

! &tf»rn Erv§<«j Design $ &.fl5 



^s::iwpTT^p 

^ns"n 'lim 



CrytEM flfld'O Con&lruOEion $5. : 

Hislory of P-crpatual Modem 5 f: . 

How Id 0Tjik«fl mirrors $-3.1 

and hund- , «di morel Wm* Njt r i:^r Atog ■ 



Rare information! 



Jam-packed catalog! 



Discover iire. lop rale hooki on woodsiovt, 
Su-sidiil, imd rtnrKSmill C 0 hslruct«n. perjMiujI 
mol.cmm&chiiTea. Teil* c®«tt. mfiknYgot mirror? 
s-Ste'litB TV. I&)fc« fcctisoriB*l Mek« glms. 
pnjwr. Min*, loop, ctifl^M. frspkisivB-*. i 
tre-ul KirnAr ^ 1 LOdrO gbEcuIus. Btesm engine 
d^gyi. ftlectrofttcs eryt Tfil ftet consaruenon. 
mbrifl 

H<trni;atn*di fiuikJ a Irth Tarml a d*-hplDle 

taundfv r-Oi Blummum. fcraaa, cast tnwi. rnu^e ' 1 
RopAii «n$h end di^tciyi Lomo to *\cc. 

■ropftle 1 Study the history of tectwology. 
Rodi?t(Wef lost iBchnolog^l flhh-ovef ill rh.s ^nrt 
morfr in LmAiy'i Technical Book* t» Efliog 



Yours is waiting! 



1 1 t» US A CAM 1 1 5 .00 j 0 rs^p B im»l| 
It you order b<k?k« Irorn thus *4, rAqg^r • Prfri 
copy You'll Bste in a minute why e-vBryonB ir, 
lulling J-hoiJi thig ncod<hia moiterdar 
□■jokJ.irjii? 1 Ydu'v 4 ulrendy m.c^ed «04 )ib incredi 
blfl- bQtAn I hat on> no lor^pflr print&d. D^n'i WJ< i[ h 
Wf^te «Ot yCkK cofiy toflav" 

How to order 

5e**] your nnrni ?nd-iddr«.s. [ha namai, number 
and pnr.fl pi ihe books you iwpnl along with 
Cheek or monoy c-rrter &s t*nd yi?ur VlJA at 
MASTEHCAflD i-j.Tit.tfi and yoya gign»Euio In 
akMte ?5 C4fHi (or tho firsi book tfnS 26 cimla 
Pdr bmc ti *rt^1il3iwL&l iHffik Illinois *dd 

&% Silfri Efl*. SalislactiongruirflrtiBri. You ma v 
raujiTi any bopfc wnhin ? dwvs. fm ruPuril 



PDWEH 1 SWtrWTSCWWIjM' 

Cpf^erc low vOJt?gn DC into 1 10 At 
they work. «Mhy 5nmo won't. , ijjhj | 

C&VCr* tmflJteal up to Larg?- intto*wn 
Sources at plan* iti»pli*rrl Rari mro 

boC*tet. 

Cat no ®3 



Lindsay 



P0 Box 12 -XT, Bradley IL 6091 5-001 2 

H Send a catalog I I've encYosedi M .DO ■:$ j.Ol'J loreign airmail^ 

□ StntJ tha boc«ki I've ^stsd » frst caielofl l r vt eneioftrd 75 -t il«wnng 
tar tha 4 ir*1 nook and 2 for each addinonnl 



Name _ 
Address 
Oty 
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Bonus Woodworking Section 



Miniature 
Chest 

,4- 



his tiny 
chest of 
cherry is a 
copy of 
one made 
Hi lhf j turn uf the century. 
The originals were used by 
little girls to play house. To- 
day, they're jewelry boxes. 

Cut the sides first Eli on 
Materials List), then cut da- 
does for rads and runners. 
Cut grooves for the back 
and make the bottom cut- 
out, Next,, cut the rails (C) 
and the back (F). Assemble 
sides, rails and back. Cut 
and glue the runners (£). 

Draw a skirt pattern then 
trace it onto wood. Cut and 
glue the skirl (D), 

Cut drawer parts; fronts 
(K) and sides. (L). Cut 
grooves for bottoms and 
backs. Rabbet the fronts 
Cut backs (M) and bottoms 
(N). Test-fit and assemble. 
Turn or buy pulls (OK 
Rough-cut parts for the 
mirror frame (I, J), then the 
yoke (G, H) from VL* x 6 x 8- 
in, stock. Use a router table 



and Mr in, bit to cut mirror 
grooves, Groove the ends of 
J for splines (detail 4). Cut 
lap joints in yoke parts (de- 
tail 3). Assemble frame and 
yoke separately. Cut scroll 
design. Cut the top (A) and 
groove. Assemble yolk to 
mirror frame, yolk to top, 
and top to chest, 

— Tom A. Gardner 



MATERIALS LIST 

K-v Iftt SU W *i*-rip*i™Mi-rl 

A I ^ x 5W fc UH-cheny Etnp) 

H a * * m * W*herry(95cfe) 

r 3 Hi X is X TO" plwrrv CM) 

1J 1 ^KlWlx 3 W cherry i skirt J 

E 6 Hi * V* x 3W cherry (runner) 

F 1 % v. BVj x TO* plywood 

(hack) 

G 2 Vi x l'-i * fifth" cheny (y^ke 

Hide) 

H l ** x m x cr dwrry (yoke 

btt) 

I St it k m SWT cherry (mirror 

frame ti.-p trolluml 

J 2 M I ^ 5W cherry rnurror 

frame ?ide) 

K 3 Vj x lvji x OH'- cherry (draw- 

er frnntl 

L x VA* x 4 ri pine (drawer 

■skip > 

^ 3 L'h x i v. * TO" plywood 

(drawer hack! 

S' :! ■* * TO x TO" plywood 

(draw er bottom) 

0 d V+ * wood pulls 

Mi*f: Carpenter's glue, V- '* x 
Wi mirror, Vi' and 1" brads, 1 W 
Nm. fi rh screw s and wafers, 1* 
No. (1 ih screws, 3 £0- , sfifltk and 600- 
flrii abrasive paper , 4/0 EteeJ wool. 
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FAMILY OF SEVEN CUTS 
HOT WATER BILLS IN HALF! 



Tankless Heater Provides Endless Hot Water 




Sound, Simple , Money-Saving Idea 

Did you know Ihat much ol Ihe energy used to heat your 
basement tank of water is dissipated right through the waits of 
the tank itself and into your storage or crawl space area? 

The Perfect Answer-New Thermar'" 

Tankless Instant Hot Water Heaters 

If heat losses are created by the need to keep large volumes of 
water standing in a tank, why not eliminate the tank? And, that's 
just what Thermal" has done. In its place we have developed a 
liny, super powerful instantaneous heating unit which 
ACTUALLY CREATES HOI WATER AS YOU USE IT, A micro* 
switch on the unit automatically turns on the moment hot water 
is needed. Then a continuous stream of delightful, sparkling hot 
water flows from the lap for shower or wash basin. IMAGINE 
— as much hoi water as you want — produced in a never-ending 
stream as long as you need it. 

The ordinary Tank-Type Hot Water Heater is the most "Energy 
Cosily" appliance in your home. In this day of rising costs and 
energy consciousness, a new THERMAR" TANKLESS INSTANT 
HEATER should be considered by everyone interested in saving 
money and saving energy 

U.L. Listed Electric and AG A Certified Gas Models 
Thousands in Use Around the World 

You'll recover the initial casts many limes over in fuel savings as 
the years pass. And. you'll enjoy a lifetime of hot water — 
shower after shower after shower! 

"5*tur«ii}» Yi' ■ n^itf naan Intal cc*r of luel ly-pe o,1 Pi.^ cn'iii.hnn jgp and typs ofpiessnl ftsater 
rguip-m^jr; Tnui ztiuh\ savings my difl>i li on: rnc.iT aho-wn Es1ini.iiei a rib ^iuiri'pl^ns, ui&d lor IIw&e 
calnulRliim avR'-ahlfi an itdiit&l 



The Hughson family just 
took 7 showers in a row 
— the 7th was as hot as 
the first —and they’re 
saving hundreds on their 
hot water bills too. 




STORAGE TANK 



SlerigE lar-kL fcEEp Urgs uoJumti 
q( Hilar htileri . ill Iht limi 
Tank cydss -on imd o-JF 24 hri. i 
E3»y — HYtn whin yctTri iwiy 
Tin V can ila'run du5" v \ h-talBd 
wilir whifl ntidid 




Tank Ibis tltsJgn ii irr ill Imln 
riflun'l sron healid wilir —but 
crEitti ll an dtmirid. dm m 
inirQf until ypu mid tint wilir. 
Gin unduci I ZD giHcfls l*d 
wt in hash 1 



THERMAR 



« America's Leader in Tankless Heaters 

* Featured in Popular Science Magazine 

* Seen on Television! 

* Member — lias Appliance Manufacturer's Assoc. Inc. 

FOfl flt/SH DELIVERY OF FREE ENERGY CATALOG AND FULL 
DETAILS USE COUPON BELOW OB CALL 

1-800-854-8679 

ct feauhnti msi-qmo 



r THERMAR 

TRUMBULL. CT D® 6 l 1 -D 3&9 

i would Kike to cm my ii-pi wait i hcahng bills in halt! 

| Please RUSH you* FREE calalog ol THERMAR’" INSTANT. I 

TANK LESS HEATERS include devils of iJie absotuleiy 
| unique ID v-h-hi gitai antes and replace mem plan I under- i 

* sjflnd ihaH ani under no oaNgirtio l& bwy snythirtg * 

I Name 

l Address . !i 

| City ) 

I Slate __ 2ip , J 

" f jrw^liao Ar^iffcnlT hi PMDZBG 

f 56 flrjiftsfHM fa SmM # SumpdiKP ftrtiris HHMl 






Sunfoinf! Jht ■: exdtiflg n w anti 
diffonml ganJen tOtill Tills, 
weeds, cultivates large or small 
gardens. Super h\$\ speed tines 
ilpthrougfi tough soil Saues horn 
flf backbreaking garden wtvrk. 
Precision German buiit engine 
detaches for use with host of 
useful tools string Trimmer, brush 
cutter, sprayer, much 
more. Save SlOO's on all 
j'ouf power equipment! 
i 3-Week in Your 

Garden THal! 
I nils tr ^ . 

ft WhdA. \“\ 



Women love Sun bird’s Use engirie lc , 
easy handling) oiher anacnmems 

Sand for Introductory Sale Prices I 

complete Suneiffl Sunbird 

information plus Comwalf Rfr§d_ Ofltrt. 3096 

detail an jpur 30 RQ. Bok 90$ 

day garden Iiiall -MiddlflPUiy, VT 05753 



£ iSfcS Surg'd PpQducf*. int 



Tteducss R&ar-end Collision by 50% 



LfT m fneludw: 

Snipping & Harx^na 

Modal 1006 c* Jfc-, 

■ AdjuntDbta - IMs all xod&jrrv hnlcrttHi^cp. waging. 

1U.S or Foreign made-| 

■ (Luily instoJlrcl inaida rihir window 

■ Hardware a m ■mtU-s OuH> inchKted 

■ COftlOrrMi IO FMV$5 Ncj KM. DOT a rri 5*E 
■paClIlMttDTlfl 

SmJ nwjfwy ttrdv. C OD. cash Mly 10 



• Extra ruggaf KoWjf ISl 6-HP cngre. CjsI iron Mode, tywtael 
Lfjnltshafl airshifl. <*i*t duty bill beards Easy safaij rd 

numserance Recml star; :.2i gisilsn tut tank. Shsg 75 in 



fe, Air Pressure Sand Blast Gun 

|< $18.95 Mid S3 dtps. 

V* « mu *1S ■ - HUS |fnin.); W-WT 
“ iptd. trigp ttnlwi. i-qaan grit bsume. 
NEW! IJ-CfW SEfffi POfl FREE CJITU.OG 



BURDEN'S SURPLUS CENTifl — WfrHS-MflT 

1000 waro" ■ 9ei ttzomn Un«ti>, we «swn 



AMAZING MULTI 
USE TILLER: 



Exciting 
Breakthrough 
For Suburban 
Gardeners! 




A tiller/cultivator 
exclusively designed for 
small, backyard gardens. 



Nq longer do you have io choo&e 

between ayank-you-along 

titter and an expensive, hard-! 09 wide. 

rear-tine titter . Now there"? Mantis 

the Expound wonder that makes evgry 
gardening Job a breeze! Mantis starts 
with a flhck of ihe wrist . , . turns on a 
dime . . . weeds an average garden in 
30 minutes . . and runs all day on a 
gallon of gas. 

Mantis tills a full 8" deep, or deli- 
cately cultivates the surface for preci- 
sion weeding. And. because il P s so 
easy to maneuver, women and older 
people (many of whom had almost 
given up gardening) find Maniis an 
absolute joy. 

Maniis is so easy to guide l hat you 
can cultivate righl around plants, 
atong crop rows and up light to fences 
. . . without worrying about running 
into your growing flowers and 
vegetables. 

And, WFlh ilS easy-Ort/easy-ofi precr- 
sj on attachments, Mantis quickly 
becomes a Pfanwr/Furrower . . . a 
Border Edgar. , . a Lawn Da- Thatcher 
and Aerator . . . or a superb Trimmer 
for pruning shrubs and hedges. 

Best of all, Mantis costs a traction of 
what you'd pay for a big tilled 

Get [he whole wonderful story on 
the remarkable Mantis . . the little 
machine (hat has made gardening 
such a joy. 



LIMITED TIME SONUS 



FREE $41.00 Border Edger! 






Minim Mjntf Actamig Co. 
USA County tine ftq.. Dspl 
Huntington Vail #y PA ihq 



□ Pl-aa.se g-enrt more IntcrmalSon on [he 
Mantis THIer^ Cullivalor ..and ymjf cpscMil 
FREE limited tfima OfMrl 



Name 

Address 

City 

Slale 



Zip . 



MORE 



PLEASURE 
PROFIT 
PRIDE ™ M 



WOODWORKING! 




world famous 

Catalog 
over Z.OOD 
items to help you 
BUILD. RESTORE, 
REPAIR, REFINISH 
anything made 
of wood! 



Every item is top quality, reasonably 
priced and backed by CONSTANTINE'S 
MONEY BACK GUARANTEEI CtlOOSe 
from 150 kinds of veneer, 115 carving 
tools and chisels, 32 uphoislery tools 
and essentials, 39 clamps, pages 0! 
brass furniture and cabinet hardware, 

72 lamp parts, 96 how-to books, 

73 wood picture kits, 33 styles of pie- 
finrshed picture molding, 200 sizes and 
kinds ol cabinet lumber, protessional 
wood finishes, hundreds ol plans lor fur- 
nituie, cabinets, shelves, toys, over 
2,000 ITEMS IN ALU 

116 page catalog -Only SI. 00 
$2.00 refunded on 1st order. 



CONSTANTINE Est 1812 

2051 Ft Eastchester Road, Bwx, NY 10*61 





‘Log ^Hornes at 1976 

prices 









INSTALL 



FREE 



IN r O 



PflCTECTfOM 
S 1 200 FctfOf%tlflM 



3UPP1.V Hardwire 
f OU SlPFlV 1 Uay Lsod- 

E.n:?iipni Part-Tirer Money Mafc^r 



16* 
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